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 ϐ      
rigorous research on a variety of aspects that include sustainable 
  ϐ ǡ    ϐ
effort, stock dynamics, bio-economic equilibrium and related aspects, 
diversity of marine biota,  impact of climate change on marine 
ecosystem, prospective sources of future growth, policy aspects and so 
on. In this endeavor, social sciences play a major role in understanding 
and delineating the inter-linkages of human behavior vis-à-vis the 
environmental and biological processes in the realm of marine 
ϐǤ         
ϐϐ
provides livelihoods to over 40 lakhs of coastal inhabitants in the 
country. A stream of topics that encompasses valuation of marine 
ϐ ǡ Ǧ    ǡ 
     ϐ ǡ 
of total factor productivity, market dynamics, technology transfer, 
gender-mainstreaming and related studies therefore reserve their 
     ϐ   Ǧ
disciplinary domain of science.
I am happy that the SEETT Division of CMFRI has taken a lead in 
developing a manual on “Methodological Tools for Socioeconomic and 
Policy Analysis in Marine Fisheries” which is an earnest effort from 
the Division in lucidly presenting the most common techniques which 
          ϐ
sector. I hope that this manual would play a fruitful role in presenting 
the relevance of socio-economic concepts and tools in better 
   ϐ ǡ   
in other disciplines leading to better integration between social and 
    ϐ Ǥ   
editors and the contributors for taking the initiative and wish them all 
success in their future endeavors. 
14.02.17   A. Gopalakrishnan





sciences and social sciences were independent with limited integration 
leading to the lower level of adoptions of the technologies by the end 
users. The recent trend in developing inter and multi-disciplinary 
research initiatives has ensured that the research developments/ 
outputs gets to the end user in the shortest time and in the  end with an 
exit strategy of where they can apply to on a day to day basis. Fisheries 
sector hosting a gamut of entrepreneurship venture corroborates the 
importance of technical knowhow in project planning, formulation 
and implementation. Fish business can never shrug off away from its 
economics phenomenon operating in the present scenario. The socio-
ϐǢǢ
export concerns, marketing and international trade and the like 
ϐ
importance of going hand in hand in developing new techniques in 
ϐǤ
The manual titled “Methodological Tools for Socioeconomic 
and Policy analysis in Marine Fisheries” includes fourteen  chapters 
which are centred among four major areas which are integral part 
ϐϐǢ
       ϐǢ 
ϐϐ
      ϐ 
relating to climate change and vulnerability. These are being dealt with 
a view that researchers from non-economic background without the 
help of social scientists can do a justifying work to their research.
We are thankful to the Director, CMFRI who wholeheartedly 
supported in publishing the manual and we extend our sincere thanks 
to all the contributors division with the timely support extended during 
the preparation of the manual. I wish that this manual will meet the 
requirements and expectations and would serve as a useful handbook 
ϐǤ
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ECONOMICS OF FISHING OPERATIONS, FINANCIAL FEASIBILITY 
AND SENSITIVITY ANALYSIS
R. Narayanakumar, Shyam S. Salim and M.S. Madan
Concept




The economic principle says that wants are unlimited but the means to satisfy them are limited. This is 
ϐǤǡ
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ǡͳͲ
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on food, repair and maintenance charges and other incidental costs.
ϐǡ





amount is equally shared among all the crew members including the owner. The imputed value of family 
labour should be computed based on the wages for hired labour. The wages for the family labour so derived 
should be added to the total wages while calculating the operating costs.
The fuel cost per trip should be calculated by multiplying the quantity of diesel/ kerosene consumed per trip 
Ǥǡ
Ǥǡǡ
included the maintenance charges of crafts, engines and gears, should be apportioned per trip. It is customary 









gross returns per season by multiplying gross returns per trip with the number of trips per season. Later this 
can be scaled up to annual value by adding the values of all the seasons.
The gross returns per trip can be calculated using the formula

 ൌ σ ሺ୧୬୧ୀଵ ୧ሻ  
Where,
 th species, 
X
i
is the quantity of the ith species caught and
 ǮǯǤ
ȋȌ
The annual net return is worked out by subtracting the annual total cost from annual gross returns.
ȋϔȀȌεȏ
Ǧȋ	ήȌȐ
The calculation of cost and returns are given in the following table.  This is based on the work done in 
Ramanathapurpam district of Tamilnadu.




a. Craft ͵͹ǡͲ͸Ͷ ͷͷǤ͵ͳ
b. Engine ͸ǡͻͷͺ ͳͲǤ͵ͺ
Ǥ
 ͳͲǡͷͺ͹ ͳͷǤͺ
d. Major accessories ͻǡͺͲ͵ ͳͶǤ͸͵














2. Fuel ͵ǡ͸ͺǡͳͳͲ ͸ͷǤͺͺ
͵Ǥ	Ƭ ͶͲǡͲͲͷ ͹Ǥͳ͸
ͶǤ ͳ͹ǡͶ͹ͳ ͵Ǥͳ͵










2. Annual operating cost ͷǡͷͺǡ͹Ͷͺ ͹ͻǤͲͳ
͵Ǥ 7,07,168 100
ͶǤȋǤȌ ͷ͸ǡ͵ʹ͸
5. Annual gross revenue ͹ǡͻͳǡͳͷͻ
͸ǤȋͷǦʹȌ ʹǡ͵ʹǡͶͳͳ
͹ǤȋͷǦ͵Ȍ ͺ͵ǡͻͻͳ
Economics of Fishing Operations, Financial Feasibility and Sensitivity Analysis
ICAR-Central Marine Fisheries Research Institute
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    αȏȀ
Ȑ
	    αȋϐȀ
Ȍ

    αȋȀ
Ȍ











ͳǤ ͲǤͺͳʹ ͲǤͺͲͷ ͲǤ͹Ͳ͸
ʹǤ	 ͲǤʹ͵ʹ ͲǤͳͺʹ ͲǤͳͺͺ
͵Ǥ
 ͳǤͲͶͶ ͲǤͻͺ͹ ͲǤͺͻͶ
Ǥϐ
ͳǤǦ ͳǤͷͺ͸ ʹǤͲ͸ʹ ͳǤ͹Ͷͻ
ʹǤȋΨȌ ʹͳǤ͹ͷ ͵ͲǤʹ͸ ͶͻǤ͸ͳ
͵ǤǦȋȌ ͶǤ͸ ͵Ǥ͵ͳ ʹǤͲʹ
Ǥϐ
ͳǤ 2 Ͷ 5
ʹǤȋǤȌ ͻǤͺ͸ ͵ʹǤ͹Ͷ ͳ͸͵Ǥͻͺ
͵ǤȋǤȌ ʹͷͷǤͷͶ ͹͹ͲǤͶͺ ʹ͵Ͳ͵Ǥʹ͵
ͶǤȋǤȌ ͳͳ͵Ǥͷͷ ʹ͹ͻǤ͸͹ ʹʹͻǤͳʹ
ǤǦ
ͳǤǦȋȌ ʹǤͺʹ ͳͶǤ͵͸ ͵ͷǤͻʹ
ʹǤǦȋǤȌ ʹ͹ǤͲͶ ʹ͵Ǥʹ͵ ͳʹǤͷͷ
͵ǤȋǤȀǤȌ ʹͷǤͻͳ ʹ͵ǤͷͶ ͳͶǤͲͷ
Ǥ
ͳǤϐ ʹ͵Ͷ ʹ͵ͷ ʹʹͻ
ʹǤȋǤȌ ͻǤͺ͸ ͸ͷǤͶ͹ ʹͶͷǤͻ͹
͵Ǥ
ȋǤȔ ʹͷͷǤͷͶ ͳͷͶͲǤͻ͸ ͵ͶͷͶǤͺͶ
ͶǤȋǤȌ ͶͺǤͲͷ ͵ͲͲǤͷͷ ͳͲͳͶǤͺͻ
ͷǤϐȋǤȔ ǦͳͳǤͳͺ ʹͲǤͲͳ ͵͸͸Ǥ͹͸
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= Investment made in year n
d = Discount rate
n = Number of years of economic of investment
T = Terminal year 
ǡǡǤ
ϐȋȌ








ϐ    Ǥ
average earning capacity are the compound rate of earning of the investment. The mathematical form of IRR 
ǣ
          
IRR = ෍ B୬ (1 + r)ି୬
୘
୬ୀ଴
െ ෍ C୬ (1 + r)ି୬
୘
୬ୀ଴
+ V୘(1 + r)
୘ െ ෍ I୬ (1 + r)ି୬ = 0
Where, r = internal rate of return
The actual procedure to calculate IRR is by linear interpolation.
IRR
= Lower discount rates
+ Difference between the two rates –
NPW at lower discount rate




































Ͳ ͵͹͹ͳͲǤͺ͸ Ͳ ͵͹͹ͳͳ ͳǤͲͲͲͲ ͵͹͹ͳͳ Ͳ ͳǤͲͲͲͲ Ͳ Ǧ͵͹͹ͳͳ
ͳ Ͷͺͷͷ͵ Ͷͺͷͷ͵ ͲǤͺ͵͵͵ ͶͲͶ͸ͳ ͷͻ͹ͻ͸ ͲǤͺ͵͵͵ Ͷͻͺ͵Ͳ ͻ͵͸ͻ
2 ͳ͵ͺ͹Ǥͻͻ Ͷͺͷͷ͵ ͶͻͻͶͳ ͲǤ͸ͻͶͶ ͵Ͷ͸ͺͳ ͷͻ͹ͻ͸ ͲǤ͸ͻͶͶ Ͷͳͷʹͷ ͸ͺͶͶ
͵ ͹ͺͻͲǤͳͳ Ͷͺͷͷ͵ ͷ͸ͶͶ͵ ͲǤͷ͹ͺ͹ ͵ʹ͸͸Ͷ ͷͻ͹ͻ͸ ͲǤͷ͹ͺ͹ ͵Ͷ͸ͲͶ ͳͻͶͲ
Ͷ ͳ͵ͺ͹Ǥͻͻ Ͷͺͷͷ͵ ͶͻͻͶͳ ͲǤͶͺʹ͵ ʹͶͲͺͶ ͷͻ͹ͻ͸ ͲǤͶͺʹ͵ ʹͺͺ͵͹ Ͷ͹ͷ͵
5 Ͷͺͷͷ͵ Ͷͺͷͷ͵ ͲǤͶͲͳͻ ͳͻͷͳʹ ͷͻ͹ͻ͸ ͲǤͶͲͳͻ ʹͶͲ͵ͳ Ͷͷͳͺ
͸ ͻʹ͹ͺǤͳ Ͷͺͷͷ͵ ͷ͹ͺ͵ͳ ͲǤ͵͵Ͷͻ ͳͻ͵͸ͺ ͷͻ͹ͻ͸ ͲǤ͵͵Ͷͻ ʹͲͲʹ͸ ͸ͷͺ
͹ Ͷͺͷͷ͵ Ͷͺͷͷ͵ ͲǤʹ͹ͻͳ ͳ͵ͷͷͲ ͷͻ͹ͻ͸ ͲǤʹ͹ͻͳ ͳ͸͸ͺͺ ͵ͳ͵ͺ
ͺ ͳ͵ͺ͹Ǥͻͻ Ͷͺͷͷ͵ ͶͻͻͶͳ ͲǤʹ͵ʹ͸ ͳͳ͸ͳͷ ͷͻ͹ͻ͸ ͲǤʹ͵ʹ͸ ͳ͵ͻͲ͹ ʹʹͻʹ
ͻ ͻʹ͹ͺǤͳ Ͷͺͷͷ͵ ͷ͹ͺ͵ͳ ͲǤͳͻ͵ͺ ͳͳʹͲͺ ͷͻ͹ͻ͸ ͲǤͳͻ͵ͺ ͳͳͷͺͻ ͵ͺͳ
ͳͲ ͳ͵ͺ͹Ǥͻͻ Ͷͺͷͷ͵ ͶͻͻͶͳ ͲǤͳ͸ͳͷ ͺͲ͸͸ ͷͻ͹ͻ͸ ͲǤͳ͸ͳͷ ͻ͸ͷ͹ ͳͷͻʹ
ͳͳ Ͷͺͷͷ͵ Ͷͺͷͷ͵ ͲǤͳ͵Ͷ͸ ͸ͷ͵ͷ ͷͻ͹ͻ͸ ͲǤͳ͵Ͷ͸ ͺͲͶͺ ͳͷͳ͵
ͳʹ ͻʹ͹ͺǤͳ Ͷͺͷͷ͵ ͷ͹ͺ͵ͳ ͲǤͳͳʹʹ ͸Ͷͺ͸ ͷͻ͹ͻ͸ ͲǤͳͳʹʹ ͸͹Ͳ͹ ʹʹͲ
ͳ͵ Ͷͺͷͷ͵ Ͷͺͷͷ͵ ͲǤͲͻ͵ͷ Ͷͷ͵ͺ ͷͻ͹ͻ͸ ͲǤͲͻ͵ͷ ͷͷͺͻ ͳͲͷͳ
ͳͶ ͳ͵ͺ͹Ǥͻͻ Ͷͺͷͷ͵ ͶͻͻͶͳ ͲǤͲ͹͹ͻ ͵ͺͻͲ ͷͻ͹ͻ͸ ͲǤͲ͹͹ͻ Ͷ͸ͷ͹ ͹͸ͺ


















Sensitivity analysis should be applied to project items that are numerically large or for which there is 
considerable uncertainty.
The results can be presented together with recommendations on what actions to take or which variables to 
monitor during implementation and operation.
Economics of Fishing Operations, Financial Feasibility and Sensitivity Analysis
ICAR-Central Marine Fisheries Research Institute
Methodological Tools for Socioeconomic and Policy Analysis in Marine Fisheries
8

Ȉ It forces management to identify the underlying variables and their relationships.
Ȉ It shows how robust or vulnerable a project is to change in underlying variables.
Ȉ 
to changes in some variables.
ǣ
ͳǤ Ǧ
may not shed light on the characteristics of the project.





Sensitivity analysis can be done to ascertain the project feasibility at three different stages.
ȋȌ  Increasing cost of capital or interest rate increases
The increasing cost of capital or the interest rate increases can be accounted in the sensitivity analysis by 
ϐǤ
ȋȌ   Escalation of cost of the project due to different risks involved






ȋȌ  Uncertainties resulting due to differences in the price receivables
ϐ
in the market after the harvests. The uncertainties are basically due to the reason that the factors determining 
prices itself are subjected to changes. The other uncertainties include the yield uncertainty, technological 
Ǥǡϐ
ͳͲǡʹͲǡ͵Ͳǡ
the project cost unchanged.  
ǣ




























25%    
Ͳ ʹͷͲͲͲͲ Ͳ ͳ ʹͷͲͲͲͲ Ͳ ͳ ʹͷͲͲͲͲ Ͳ ͳ ʹͷͲͲͲͲ Ͳ
ͳ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤͺͻ͵ ͶͶ͸ͷͲ ͳ͹ͺ͸ͲͲ ͲǤͺ͵͵ Ͷͳ͸ͷͲ ͳ͸͸͸ͲͲ ͲǤͺͲͲ ͶͲͲͲͲ ͳ͸ͲͲͲͲ
2 ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͻ͹ ͵ͻͺͷͲ ͳͷͻͶͲͲ ͲǤ͸ͻͶ ͵Ͷ͹ͲͲ ͳ͵ͺͺͲͲ ͲǤ͸ͶͲ ͵ʹͲͲͲ ͳʹͺͲͲͲ
͵ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͳʹ ͵ͷ͸ͲͲ ͳͶʹͶͲͲ ͲǤͷ͹ͻ ʹͺͻͷͲ ͳͳͷͺͲͲ ͲǤͷͳʹ ʹͷ͸ͲͲ ͳͲʹͶͲͲ
Ͷ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͸͵͸ ͵ͳͺͲͲ ͳʹ͹ʹͲͲ ͲǤͶͺʹ ʹͶͳͲͲ ͻ͸ͶͲͲ ͲǤͶͳͲ ʹͲͷͲͲ ͺʹͲͲͲ
5 ͷͲͲͲͲ ʹͷͲͲͲͲ ͲǤͷ͸͹ ʹͺ͵ͷͲ ͳͶͳ͹ͷͲ ͲǤͶͲʹ ʹͲͳͲͲ ͳͲͲͷͲͲ ͲǤ͵ʹͺ ͳ͸ͶͲͲ ͺʹͲͲͲ
Ͷ͵ͲʹͷͲ ͹Ͷͻ͵ͷͲ ͵ͻͻͷͲͲ ͸ͳͺͳͲͲ ͵ͺͶͷͲͲ ͷͷͶͶͲͲ
 ͵ͳͻͳͲͲ  ʹͳͺ͸ͲͲ  ͳ͸ͻͻͲͲ
 ͳǤ͹ͳͶ  ͳǤͷͶ͹ͳ  ͳǤͶͶͳͺ
ǣ

























Ͳ ʹͷͲͲͲͲ Ͳ ͳ ʹͷͲͲͲͲ Ͳ ʹ͹ͷͲͲͲ ʹ͹ͷͲͲͲ Ͳ ͵ͲͲͲͲͲ ͵ͲͲͲͲͲ Ͳ
ͳ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤͺͻ͵ ͶͶ͸ͷͲ ͳ͹ͺ͸ͲͲ ͷͷͲͲͲ Ͷͻͳͳͷ ͳ͹ͺ͸ͲͲ ͸ͲͲͲͲ ͷ͵ͷͺͲ ͳ͹ͺ͸ͲͲ
2 ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͻ͹ ͵ͻͺͷͲ ͳͷͻͶͲͲ ͷͷͲͲͲ Ͷ͵ͺ͵ͷ ͳͷͻͶͲͲ ͸ͲͲͲͲ Ͷ͹ͺʹͲ ͳͷͻͶͲͲ
͵ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͳʹ ͵ͷ͸ͲͲ ͳͶʹͶͲͲ ͷͷͲͲͲ ͵ͻͳ͸Ͳ ͳͶʹͶͲͲ ͸ͲͲͲͲ Ͷʹ͹ʹͲ ͳͶʹͶͲͲ
Ͷ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͸͵͸ ͵ͳͺͲͲ ͳʹ͹ʹͲͲ ͷͷͲͲͲ ͵ͶͻͺͲ ͳʹ͹ʹͲͲ ͸ͲͲͲͲ ͵ͺͳ͸Ͳ ͳʹ͹ʹͲͲ
5 ͷͲͲͲͲ ʹͷͲͲͲͲ ͲǤͷ͸͹ ʹͺ͵ͷͲ ͳͶͳ͹ͷͲ ͷͷͲͲͲ ͵ͳͳͺͷ ͳͶͳ͹ͷͲ ͸ͲͲͲͲ ͵ͶͲʹͲ ͳͶͳ͹ͷͲ
Ͷ͵ͲʹͷͲ ͹Ͷͻ͵ͷͲ Ͷ͹͵ʹ͹ͷ ͹Ͷͻ͵ͷͲ ͷͳ͸͵ͲͲ ͹Ͷͻ͵ͷͲ
 ͵ͳͻͳͲͲ  ʹͳͺ͸ͲͲ  ͳ͸ͻͻͲͲ





Economics of Fishing Operations, Financial Feasibility and Sensitivity Analysis
ICAR-Central Marine Fisheries Research Institute
Methodological Tools for Socioeconomic and Policy Analysis in Marine Fisheries
10
ͺǣ





















Ͳ ʹͷͲͲͲͲ Ͳ ͳ ʹͷͲͲͲͲ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ
ͳ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤͺͻ͵ ͶͶ͸ͷͲ ͳ͹ͺ͸ͲͲ ͳͺͲͲͲͲ ͳ͸Ͳ͹ͶͲ ͳ͸ͲͲͲͲ ͳͶʹͺͺͲ ͳͶͲͲͲͲ ͳʹͷͲʹͲ
2 ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͻ͹ ͵ͻͺͷͲ ͳͷͻͶͲͲ ͳͺͲͲͲͲ ͳͶ͵Ͷ͸Ͳ ͳ͸ͲͲͲͲ ͳʹ͹ͷʹͲ ͳͶͲͲͲͲ ͳͳͳͷͺͲ
͵ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͹ͳʹ ͵ͷ͸ͲͲ ͳͶʹͶͲͲ ͳͺͲͲͲͲ ͳʹͺͳ͸Ͳ ͳ͸ͲͲͲͲ ͳͳ͵ͻʹͲ ͳͶͲͲͲͲ ͻͻ͸ͺͲ
Ͷ ͷͲͲͲͲ ʹͲͲͲͲͲ ͲǤ͸͵͸ ͵ͳͺͲͲ ͳʹ͹ʹͲͲ ͳͺͲͲͲͲ ͳͳͶͶͺͲ ͳ͸ͲͲͲͲ ͳͲͳ͹͸Ͳ ͳͶͲͲͲͲ ͺͻͲͶͲ
5 ͷͲͲͲͲ ʹͷͲͲͲͲ ͲǤͷ͸͹ ʹͺ͵ͷͲ ͳͶͳ͹ͷͲ ʹʹͷͲͲͲ ͳʹ͹ͷ͹ͷ ʹͲͲͲͲͲ ͳͳ͵ͶͲͲ ͳ͹ͷͲͲͲ ͻͻʹʹͷ
ͷͲͲͲͲͲ ͳͲͷͲͲͲͲ Ͷ͵ͲʹͷͲ ͹Ͷͻ͵ͷͲ ͻͶͷͲͲͲ ͸͹ͶͶͳͷ ͺͶͲͲͲͲ ͷͻͻͶͺͲ ͹͵ͷͲͲͲ ͷʹͶͷͶͷ
 ͵ͳͻͳͲͲ  ʹͶͶͳ͸ͷ  ͳ͸ͻʹ͵Ͳ  ͻͶʹͻͷ
 ͳǤ͹Ͷʹ  ͳǤͷ͸͹  ͳǤ͵ͻ͵  ͳǤʹͳͻ
ǣ
  ϐ     
ϐͳͲǡʹͲǡ͵ͲǤ
    ͵Ͳ     
Ǥ͵ Ͳϐ
ǤͻǡͶʹͻͷͳǤʹͳǤ







   ǣǣ
ʹǤ ǤǤ ǣ
͵Ǥ  ǣ
ͶǤ    Mandal /Talukǣ  ǣ  ǣ
ͷǤ 
 Ȍ  ǣ
 Ȍ  ǣȀȀ	Ȁ
 Ȍ 	 ǣȀȀȀǤȀȋȌ
    ȋǤȌǣ  ȋȌǣ
 Ȍ  ǣ





ͳ ȋȌ ȋȌǣ Wood/ Steel ȋȌǣ ȋȌǣ
















Note: SDF: Single Day Fishing; MDF: Multi Day Fishing
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ͺǤȋȌȗ






































































v ǡǡǡȋʹͲͲͲȌEquity and economic implications 
ϔϔǦǤǣǡ
ǡͷǦ͸ʹͲͲͲǡǤ














v ǡ Ǥͳͻͺ͹Ǥǡ 
Ǥǡ
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v ǡ  ȋͳͻͺͻȌComparative economic ϔ        
Nadu.	ǡǡͻ͹ǤǤͺǦͳ͸Ǥ
v ǡ ȋʹͲͲͺȌ      Ǥ ǣ
Winter School on Impact of Climate Change on Indian Marine Fisheries held at CMFRI, Cochin 18.1.2008 to 
7.2.2008.ȏȐ






v ǡȋͳͻͻͺȌMarine Fisheries in Indian Economy.ǣϐǦ
Ǥ	ȋȌǡǡǤͶ͸͵ǦͶ͹ʹǤ
v ǡȋʹͲͲͺȌϔǤǣ
Change on Indian Marine Fisheries held at CMFRI, Cochin 18.1.2008 to 7.2.2008.ȏȐ












v ǡǡȋʹͲͲͲȌFisheries in the Development of Indian Economy.ǣ
	ǡǡͷǦ͸ʹͲͲͲǡǤ
v ǡ
ǡǡǡȋʹͲͲͷȌEconomic Importance of ManǦ
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v ǡǡ ǡ ȋͳͻͻͳȌ	 Ǧ
tra.	ǡǡͳͳͶǤǤͺǦͳͷǤ
v ǡǡȋͳͻͺ͹Ȍ̹̹ϔ
special reference to costs and returns.	ǡƬǡ
͹ͺǤǤͳǦͳͷǤ




v ǡǡǡȋͳͻͺͺȌEvaluation of Fishermen Economy in MaharashǦ

ǦǤ	ǡͶͶǤǤͳǦͺͲǤ
v ǡǡǡǡȋʹͲͲͲȌEconomic evaluation 
ϔǤǣ	Ǥ
	ǢǡǡǤͺͶ͸Ǧͺͷ͹Ǥ
v ǡǡǡǡȋʹͲͲͲȌEconomics of 
ǦϔǦϔǤǣ
ǡǡͷǦ͸ʹͲͲͲǡǤ
v ǡǡǡǡȋʹͲͲͶȌϔǤ Central InstiǦ
tute of Fisheries Education, Mumbai
v ǡǤǡǡǤͳͻͻ͸Ǥ	Ǥ
ǤǤǤ
Economics of Fishing Operations, Financial Feasibility and Sensitivity Analysis
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Total factor productivity is a measure of the productivity of all inputs, or factors of production, in terms of 
ϐ
of producing output.Technological change is the major determinant of long term economic growth and hence 
	ǦǤ
There are different arguments on what total factor productivity actually measures. The conventional view is 
	ȋȋʹͲͲͲȌȋͳͻͻ͸ȌǤ
economy increases only if more output is produced from a given supply of inputs. Improvements in technology 
Ǥ	ǡ
as the introduction of electricity, motorcar or technological progress leading to increased agricultural output 
ȋȌǤ





Technological progress or growth of total factor productivity is estimated as a residual from the aggregate 
production function.The aggregate productivity, mean the productivity of unique entities such as nations or 
entire industries.
Ǧǣ
Total aggregate output is measured as ǤǤ
capital. ǡand are independently measured while A, Dand E are statistical estimations. A 
Ǥ
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ϐ ǡ  ǡ ȋͺȌ
aggregation over heterogeneity.
	






 ǡ  ǡ 	  Ǥ
	ǡ
Ǥϐ
of current quantities divided by base year quantities weighted by the average of the base year and current 
ǤǮǯ
   Ǥ        
Ǥǡ
̵Ǥ	Úǡϐ
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the data available are limited to fairly short time series, which limits the scope for econometric estimation. 
ǡ	Ǥ























    ϐ 
ʹͲͲͲʹͲͳͲ. 	ϐ
  Ǥ  




for the period under study. The quantity of diesel consumed was obtained from the diesel subsidy given 
ϐǡϐǤ
labour days were estimated from the number of boats operated per year and the average number of workers 
ϐǤ
ϐ
   ϐ Ǥ             
ǡϐ
	ȋȌǣ
Input index = ς (X୧୲୧ /X୧୲ିଵ)(ୗ౟౪ାୗ౟౪షభ)
భ/మ
ICAR-Central Marine Fisheries Research Institute
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 ϐǤϐ 






category consisted of traditional wooden canoes without any engine.
  ȋȌ ȋȌ
ʹͲͲͲ Ͷ͵ͲͻͲ͵ͻ ͷͳ͸͵ͺ͵ʹͺ Ͷ͵ʹ͹͹ʹͲ
ʹͲͲͳ ͶͶͶ͹ʹ͵Ͷ Ͷ͸͸ʹͺͷ͵͸ ͶͻͶͳͲ͵Ͳ
ʹͲͲʹ ͷͳͷ͹ͳͶʹ Ͷͺ͸ͺʹͲͲͲ ͸ͳͷͳͷͷͲ
ʹͲͲ͵ Ͷ͸Ͳͻʹͻ͹ Ͷͻ͵ͺ͵ͲͲͲ ͷ͸ʹ͸͹ͷͲ
ʹͲͲͶ ͷͳͲͳͺͳͺ ͷ͵ͳ͸ʹͲͲͲ ͹ʹͷͲ͹ͺͲ
ʹͲͲͷ ͶͶʹ͵ʹͶ͵ ͷͳͺͷͺͲͲͲ ͸ͻͻͳͻͺͲ
ʹͲͲ͸ ͶͶͷͲͻ͸ͷ ͷͻͺͳ͵ͲͲͲ ͶͻͷͺͶ͵Ͳ
ʹͲͲ͹ ͷͲ͹ͲͲͲͷ ͸͵Ͳ͸ͲͲͲͲ ͹Ͳʹ͵͹͹Ͳ
ʹͲͲͺ Ͷͻ͹͸ͻͷͲ ͹ʹͻͺͺͲͲͲ ͳͲʹͲͻ͵ͷͲ
ʹͲͲͻ Ͷͺ͹͸͵ͷͺ ͺͷͲͲͲͲͲͲ ͻʹͲͻ͵ͷͲ
ʹͲͳͲ Ͷ͸Ͳ͹ͷͻͶ ͻͷͲͲͲͲͲͲ ͹ʹͲͻ͵ͷͲ
ͳǤϐ
ʹǤǡ	ϐ
The share of inputs in gross value was worked out based on the assumption that these variables contribute more than 
80 percent of the total input cost. The sum of input shares should be equal to 1.The aggregate input quantities were 
weighted by the inputs shares to develop the input indices for each year.





   	
ʹͲͲͲǦͲͳ ͳͲͲǤͲͲ ͳͲͲǤͲͲ ͳͲͲǤͲͲ
ʹͲͲͳǦͲʹ ͳͳʹǤͻͳ ͳʹͻǤͷ͸ ͳͳͶǤ͹Ͷ
ʹͲͲʹǦͲ͵ ͳͲͶǤ͸ͷ ͳͳ͹Ǥͺ͸ ͳͳʹǤ͸ʹ
ʹͲͲ͵ǦͲͶ ͳͳͷǤͶͳ ͳͳ͸Ǥͺͳ ͳͲͳǤʹʹ
ʹͲͲͲͶǦͲͷ ͳͲͶǤͳͳ ͳͷ͸Ǥͷͳ ͳͷͲǤ͵ʹ
ʹͲͲͷǦͲ͸ ͳͲͺǤͻͶ ͳ͵͵ǤͺͲ ͳʹʹǤͺʹ
ʹͲͲ͸ǦͲ͹ ͳʹͳǤͳͶ ͳͷͳǤ͵ʹ ͳʹͶǤͻʹ
ʹͲͲ͹ǦͲͺ ͳʹͺǤͷͷ ͳ͹͵ǤͶ͵ ͳ͵ͶǤͻͳ
ʹͲͲͺǦͲͻ ͳ͵ͶǤͺͷ ͳͶͺǤͺ͵ ͳͳͲǤ͵͹
ʹͲͲͻǦͳͲ ͳ͵͸ǤͲ͹ ʹͲ͵Ǥͷͺ ͳͶͻǤ͸ͳ

 3.22 6.20 2.88





v ǡǤǤǡʹͲͲ͸Ǥ ǲ 	ǳǤNational Seminar on Sustainability of SeaǦ
ǣϔǡ Alternatives and Environmental Control.National Institute of Oceanography, 
ǡ
ǦͶͲ͵ͲͲͶǤ






for food security and trade. ǣǦ

ȋǡǤǤǡǡǤǡǡǤǤǡǡǤǤǤǡǤȌǤ  National Centre for Agricultural Economics and 
ǢǦǡǤʹͷǦ͵ͷǤ





v 	ǡͳͻͻͲǤ ϐ ϐǣ
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strengthened quickly with relatively simple training.

ϐȋϐȌȋȌ
across time periods with its prices realised . 

          ϐ      





Step I-Sampling design 
ͺ ʹͳͻǤϐ




consuming, so from each maritime state, sample landing centres are selected based on the proportion of 
landings and the nearby retail markets were selected for collection of data. These centers could change based 
on the quantum of landings and relevance.
	
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data are tabulated and processed 
Step III -Data collection
ϐȀ
species from selected landing centres and retail markets. The mean prices across seasons and year are 
ǤǤ
considered outliers due to abnormal suppy / demand were denoted in the schedules and often not considered 
while arriving at mean prices.
Step IV -Analytical Tools 
Conventional tabular, percentage and ratio analysis could be used wherever necessary. The other analytical 
concepts used are described below.
Ȍϔ
  ϐ      
 Ǥϐ
landings at maritime state level and national level were worked out separately. The valuation was done at 



















Where  *ijk ijk ijkVS Q P ǢαͳǡʹǥȋȀȌ
 αͳǡʹǥǤȋȀȌ
ijkQ   is quantity of  species i in jth period at kth location and
ijkP    is price of  species i in jth period at kth location
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 ͵ǡͶͳǡ͸ͻͻ ͸ͻǤͺ͸ ʹ͵ͺ͹ ʹͻͷǡͲͷʹ ͳͲ͵Ǥ͵Ͳ ͵ǡͲͶͺ

 ͹ǡͳͳǡͻ͵Ͳ ͺ͵Ǥ͹Ͷ ͷͻ͸ʹ ͹ʹͳǡͷͶͻ ͻ͹Ǥ͵ͻ ͹ǡͲʹ͹
 Ͷǡ͹ͶǡͲ͹͸ ͹ͷǤʹͲ ͵ͷ͸ͷ ͶͶʹǡ͸ͻ͵ ͳͲͶǤʹͻ Ͷǡ͸ͳ͹
 ͷǡ͹ͷǡ͸ͶͶ ͳʹͳǤͺ͸ ͹Ͳͳͷ ͶͺʹǡͶͻͻ ͳͻͺǤͶ͵ ͻǡͷ͹Ͷ
Maharashtra ͵ǡͶͶǡ͸Ͷͺ ͻ͸Ǥͳͻ ͵͵ͳͷ ʹ͸Ͷǡͺͻͳ ͳ͹ͶǤ͸Ͷ Ͷǡ͸ʹ͸
Tamilnadu ͸ǡ͸ͷǡͺͷͺ ͹ͲǤ͸Ͳ Ͷ͹Ͳͳ ͹Ͳͻǡ͵͵͹ ͹ͻǤͶ͵ ͷǡ͸͵Ͷ

 ͳǡͷ͵ǡʹ͵Ͳ ͷͷǤͺͲ ͺͷͷ ͸ͺǡͷ͸ͳ ͳͷͶǤ͸ͳ ͳǡͲ͸Ͳ
 ͸ͷǡ͵ͻ͵ ͳ͹Ǥͷͻ ͳͳͷ ͹ͻǡͳͶͺ ʹͶǤͲͳ ͳͻͲ
 ͹͸ǡͷ͵͸ ͳ͵͸Ǥͳͷ ͳͲͶʹ ͳǡͳͺǡ͸ͷͲ ͳͲʹǤͺʹ ͳǡʹʹͲ
Orissa ͳǡ͵ͺǡ͹ʹʹ ͳ͸ͲǤͲ͵ ʹʹʹͲ ͳǡͶͳǡͳʹͲ ͳ͹ͷǤ͹Ͷ ʹǡͶͺͲ
Daman Diu Ͷ͸ǡͲͻ͹ ͳʹͶǤ͵Ͳ ͷ͹͵ ͺͳǡʹ͹ͳ ͹͸Ǥʹͻ ͸ʹͲ






















 ͳǡͷͷǡͲͺ͹ ͶͷǤͲͳ ͸ͻͺ ͸ͺͶ͵ͳ ͸ͷǤͲ͵ ͶͶͷ
 ͳͶ͵ǡͶͻͶ Ͷ͵Ǥͻ͹ ͸͵ͳ Ͷ͵Ͷͺͻ ͶͻǤ͸͹ ʹͳ͸
Maharashtra ͵ͲǡͲ͵ͻ ͷͶǤͻ͵ ͳ͸ͷ ͳ͸ͺͶͳ ͹ʹǤͶͶ ͳʹʹ
Tamilnadu ͹͹ǡͶͲͻ ʹͳǤͲ͸ ͳ͸͵ ͺ͹ͷͷ͵ ʹʹǤͲͶ ͳͻ͵
 ͳͳǡͻͷ͹ ͳͺǤͶͲ 22 ʹ͵͸ʹʹ ʹ͹ǤͲͻ ͸Ͷ
Odisha ͷͺʹ ͸ͺǤ͹͵ Ͷ ͶͲ͸ ͹͵Ǥͺͻ ͵

 ͸ǡͺͻͳ ʹͳǤ͹͹ ͳͷ ʹͲͷ͵ ʹͻǤʹ͵ ͸
 ͶͲ ͹ͲǤͲͲ ͲǤʹͺ NA NA Ͳ

 ͳǡʹʹǡͲͶ͸ ͵ͻǤͻͺ Ͷͺͺ ͳ͸ʹͳʹ ͶͻǤͻ͸ ͺͳ
 5,47,545 ͵ͻǤͻʹȗ 2,186 2,58,607 Ͷ͵Ǥ͸ͷ 1,129
	
ICAR-Central Marine Fisheries Research Institute
















v ǡ  ȋͳͻͻ͸Ȍ   ϔ      
coastal zone development.ǡͳͻȋ͵ȌǤǤͷͶǦͷ͸Ǥ
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  Ǥ ϐ
ǯǤ
announces the strength of the company, higher sales, lesser efforts to win the market and strict barriers for 
the competitors to entry.
   ȋȌ ǡ           
competitiveness, demonstrates the development of the competitiveness and the structure of market share 




demand growing slowly than average, can have a decrease in its aggregate market share even if it maintains 
Ǥǡ
the most dynamic markets and products in the world trade. 

 ͳͻͷ͵    ȋȌ
made it popular in applied international economics. The analysis ǯ
Ǥǣ
ݍ௧ = σ ݍ௣௧௣ = σ ݏ௣௧௣ ܳ௣௧ ԙȋͳȌ
ǣ
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 ͵    (
ௗ௦೟
ௗ௧
) is decomposed into two 
ǣ            (σ ܵ௣௧௣
ௗ௦೟
ௗ௧
), and the 











    ϐǤϐ   ǯ
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
         Ǧ     
ǡǡǤ
data of the country can be decomposed into structural, competitive and second order effects according to the 
Ǣ
οܳ௞௜௝= ܵ௞௜௝
଴ × οܳ௞௜௝ + ܳ௞௜௝
଴ × οܵ௞௜௝ + οܵ௞௜௝ × οܳ௞௜௝
Where,
ܵ௞௜௝
଴ × οܳ௞௜௝  is structural effect
ܳ௞௜௝
଴ × οܵ௞௜௝   is competitive effect

























ܵ௞௜௝଴ × οܳ௞௜௝ െ ܵ௞௝଴ × οܳ௞௝
ȟ    Ǯǯ 
Ǯǯ   Ǯǯ    
   
country.
Interaction effect
(ܵ௞௜௝଴ × οܳ௞௜௝ െ ܵ௞௜଴ × οܳ௞௜)െ ( ܵ௞௜௝଴ × οܳ௞௜௝
െ ܵ௞௝଴ × οܳ௞௝)
ȟ    Ǯǯ 
Ǯǯ   Ǯǯ    












ȟ    Ǯǯ 





ܳ௞௜௝଴ × οܵ௞௜௝ െ ܳ଴ × οܵ௞
ȟ    Ǯǯ 
Ǯǯ   Ǯǯ     
   Ǯǯ 
ǮǯǮǯǤ

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െ 1) × οܵ௞௜௝ × οܳ௞௜௝
ȟ    Ǯǯ 
Ǯǯ   Ǯǯ   





οܵ௞௜௝ × οܳ௞௜௝ െ (
ܳଷ
ܳ଴
െ 1) × οܵ௞௜௝ × οܳ௞௜௝
ȟ    Ǯǯ 





ȟ    Ǯǯ 
Ǯǯ   Ǯǯ    
structural effect and competitive effect.




















ȋΨȌ ʹͻ ͳ͸ͷ ʹͺʹ ͵

ȋΨȌ Ǧʹ͹Ͳʹͷʹ͹ ʹͺͲ͵ͻʹͻ ͳ͵ͻͺ͵͵͹ Ͷ͵ͷͺͲͲ
ȋΨȌ ͺ͵ͷ ͳͶ͸ Ǧʹͷͺͺ ǦʹʹͶʹ
ȋΨ
Ȍ
ͶͲͳͷͺͷ Ǧ͵ͺͺʹͺͺ͸ Ǧ͸ͲͷͲ͸͵ ǦͻͻͶ͵͸
ȋΨ
Ȍ
ʹ͵ͲͲʹͲ͹ ͳͲ͹ͺͻͳͳ Ǧ͹ͻͲͷͺ͸ Ǧ͵͵ͶͲʹͳ




ǦͶͺͳͺͷ͵ ͷͺ͹ͻͳ͸ͷ ͸͵͸Ͷ͸ͻʹ Ǧͻ͵ͺ͹
ϐȋΨ
Ȍ
Ͷͺͳͻͷ͵ Ǧͷͺ͹ͻͲ͸ͷ Ǧ͸͵͸Ͷͷͻʹ ͻͶͺ͹
ȋΨȌ Ǧʹʹ ǦʹͶ ǦͳͲͻ ͺͷ
ȋΨ
Ȍ
͵͵ ͳͲ ͳ͹ Ͷͳ
ȋΨ
Ȍ
͸͹ ͻͲ ͺ͵ ͷͻ
Ψ ͳͲͲ ͳͲͲ ͳͲͲ ͳͲͲ
ȋǮͲͲͲ̈́Ȍ ǦͳͲͻ ͻ ͳͺ ͳͶͲ͹͵





































the produce from the production to the ultimate consumption. 
 ǤǤǦǡ̵ϐǡǤ
 ǡȋȌα̵ȋȌǦ̵ȋȌ
   αΪǤ

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Ȉ ϐ     ϐ 
prices
Ȉ   ϐ    ϐ        Ǧ  
improvements in quality, or lower costs following from improvements in productivity. 
Ȉ ϐϐ















Step III: Estimation of the price spread
ǣϔ

   
  ȋ







ϐ              
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ǡ Ǥϐ  





































   αͳͲͲͲǤ͹ͲαǤ͹ͲǤ
 ȋȌ Ǥǡ
   αͳͲͲͲǤͺͷαǤͺͷ
   ׵ȋȌαΪα͹ͲΪͺͷαǤͳͷͷ
 ȋȌ ǤǤ
   αͳͲͲͲǤ͵ͷαǤ͵ͷǤ
 ȋȌ ϐǤ
   αͳͲͲȓͷͷǦȋͷͲΪͲǤͺͷȌȔαͳͲͲȋͷͷȂͷͲǤͺͷȌ
   αǤͶͳͷǤ

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 ȋȌ ϐǤǡ
   αͳͲͲȋ͸ͲǦͷͷȌαͳͲͲͷαǤͷͲͲǤ
   ׵ ȋȌαΪΪα͵ͷΪͶͳͷΪͷͲͲ
     αǤͻͷͲ
   ׵ ͳͲͲ
     αΪ
     αͳͷͷΪͻͷͲαǤͳǡͳͲͷǤ
   ׵ Ǥǡϐ
     αȋͳͲͲͷͲȌǦȋ͹ͲΪ͵ͷȌαͷͲͲͲǦͳͲͷ
     αǤͶǡͺͻͷ
   ׵ αͳͲͲ͸ͲαǤ͸ǡͲͲͲ
   ׵ ̵̵
      ͶͺͻͷͳͲͲαͺͳǤͷ
    α͸ͲͲͲ
ǣ
 ȋȌ Ǥǡϐ
     αͳͲͲͲǤ͸ͲαǤ͸Ͳ
 ȋȌ ǤǦǦ
     αͳͲͲͲǤ͹ͲαǤ͹Ͳ
 ȋȌ Ǥ
     αͳͲͲͲǤͷͲαǤͷͲ
   ׵ ȋȌ
     αΪΪ
     α͸ͲΪ͹ͲΪͷͲ
     αǤͳͺͲ
   ϐǤ
     αͳͲͲȓͷͷǦȋͷͲΪͲǤ͹ͲΪͲǤͷͲȌȔ
     αͳͲͲȋͷͷǦͷͳǤʹȌ
     αǤ͵ͺͲ
   ׵ ȋȌαǤ͵ͺͲ
   ׵ ͳͲͲ
     αΪ
     αͳͺͲΪ͵ͺͲ
     αǤͷ͸Ͳ
   ׵ Ǥǡϐ
     αȋͳͲͲͷͲȌǦ͸Ͳ
     αͷͲͲͲǦ͸Ͳ
     αǤͶǡͻͶͲ
   ׵ Total price paid by the consumers
     αͳͲͲͷͷ
     αǤͷǡͷͲͲ
   ׵ ̵̵αͶͻͶͲͳͲͲαͺͻǤͺ
  ͷͷͲͲ
























the intermediaries are minimum in the marketing system.

v ǡǡǡǡȋʹͲͳʹȌǦ
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5
PRICE INDEX NUMBER AND ITS APPLICATION IN FISH PRICE 
ASSESSMENT















 ϐ  Ǥ
ϐǤ











  ȋǤ ϐȌ
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α thϐth base period.
Q
io





















α th ϐth on the base period 
Q
it  
= Quantity of ithϐth period.
ȋȌǡǣ
I୲ = ቊ














αth ϐth on the base period
Q
it
 = Quantity of ithϐth period.
ȋȌ	̵ǣ
 	α
ටLaspeyre’s index for year t × Passcheᇱs index for year t


       ʹͲͳͲ ʹͲͳͷ 
      ʹͲͳͲ ʹͲͳͷ    
ϐǤʹͲͳͲ
inferences are given below.
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Ǥ
2010 2011 2012 2013 2014 2015
ȋȌ
ͳǤ Sharks ͳͲ͹ ʹ͹ͷ ʹͺͲ ͵͸Ͳ ͶʹͲ ͵ͺͲ
2. Rays Ͷ͸ 55 ͸Ͳ ͺͷ ͻͲ ͳ͵ͷ
͵Ǥ Oil Sardine ͵Ͷ ͳͺ ͳͻ ʹͺ Ͷͷ ͸ͷ
ͶǤ ϐ ʹͶ 52 ͸Ͳ ͳͶͲ ͳͻͷ ʹͻͲ
5. ϐ ͵͵ ͶͲ Ͷͷ ͳ͵Ͳ ͳͳͷ ͳͶͷ
͸Ǥ Croakers ͷͲ 55 ͸Ͳ ͸ͷ ͺͷ ͳͷͷ
͹Ǥ Ribbon Fish ͵ͻ ͸ͷ ͹Ͳ ͳͲʹ ͳ͵ͷ ͳ͹Ͳ
ͺ Mackerels 52 ͷͶ 55 ͺͲ ͻͷ ͳʹͲ
ͻǤ ϐ ͶͲ ͺͷ ͻͲ ͳͺͲ ʹ͵Ͳ ͶͳͲ




Ǥ  ʹͲͳͲǦͳͳ ʹͲͳͷǦͳ͸
ͳǤ Sharks ʹͲͳͶ ͵Ͷͺͳ
2. Rays ͻʹ͸ ʹͺͻͳ
͵Ǥ Oil Sardine ʹͷͻ͵Ͷͳ ͸ͺͶ͵ͳ
ͶǤ ϐ ͹͸ͷͺ ͳʹ͵ͻͷ
5. ϐ ͵͵Ͷʹͳ Ͷʹʹͷ͵
͸Ǥ Croakers ͶͲͻͲ ͶͶ͵ʹ
͹Ǥ Ribbon Fish ͻ͸͹Ͷ ͳʹʹͷ͵
ͺ Mackerels ͸ͺͶͻͶ ͹ͲͲ͹ͻ
ͻǤ ϐ ʹ͵͵ͻ ͷ͵ͳͶ
ͳͲǤ  ͵ͷ͸ʹͶ ͵ͺͲͲ͸
ǣ
Ǥ 
             Ǥ  
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2011 2012 2013 2014 2015

ͳǤ Sharks ͳͷ͹ǤͲͳ ͳ͸ͳǤ͸ͺ ͳ͵͸ǤͶͷ ͳͻʹǤͷʹ ͳͷͷǤͳͶ
2. Rays ͳͳͻǤͷ͹ ͳ͵ͲǤͶ͵ ͳ͹ͶǤ͹ͺ ͳ͹ͷǤ͸ͷ ͳͺ͵ǤͶͺ
͵Ǥ Oil Sardine ͳͲʹǤͻͶ ͳͷͷǤͺͺ ͳͺʹǤ͵ͷ ͳ͵ʹǤ͵ͷ ͳ͸ͳǤͳͺ
ͶǤ ϐ ʹͳ͸Ǥ͸͹ ͳͷͲǤͲͲ ͳͺ͵Ǥ͵͵ ͳͳʹǤͷͲ ͳͲͺǤ͵͵
5. ϐ ͳʹͳǤʹͳ ͳ͵͸Ǥ͵͸ ͳͻ͵ǤͻͶ ͳͶͺǤͶͺ ͳ͵ͻǤ͵ͻ
͸Ǥ Croakers ͳͳͲǤͲͲ ͳʹͲǤͲͲ ͳ͵ͲǤͲͲ ͳ͹ͲǤͲͲ ͳͲͻǤͶͲ
͹Ǥ Ribbon Fish ͳ͸͸Ǥ͸͹ ͳ͹ͻǤͶͻ ͳ͸ͳǤͷͶ ͳͶ͸Ǥͳͷ ͳ͵ͷǤͻͲ
ͺ Mackerels ͳͲ͵Ǥͺͷ ͳͲͷǤ͹͹ ͳͷ͵Ǥͺͷ ͳͺʹǤ͸ͻ ͳ͵ͲǤ͹͹
ͻǤ ϐ ͳͳʹǤͷͲ ͳʹͷǤͲͲ ͳͷͲǤͲͲ ͳ͹ͷǤͲͲ ͳʹͷǤͲͲ
ͳͲǤ  ͳʹ͸Ǥͷ͸ ͳ͵ͶǤ͵ͺ ͳ͸ͳǤʹͷ ͳ͸ͺǤ͹ͷ ͳ͹ʹǤͳͻ
ʹǤ 
 ǯǡǯǡϐ


















 Ǥ        ϐ
ǯas the base 
ǯǯ
Ǥ





































ǯ   




























































   ʹͲͳͷǦ
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6
MEASUREMENT OF INSTABILITY IN FISHERIES
S.S. Raju
Concept
The measure that is used to estimate instability in a variable over time should satisfy two minimum properties. 
It should not include deviations in the data series that arise due to secular trend or growth. Two, it should be 
comparable across data sets having different means.




Ǣ ǡǡ  
 ȌǦ Ǥ  ȏ
t
αǦ ȋΪȌȐǡ ǤǤ
between actual and estimated trend values, and estimating instability based on e
t
. As mean of e
t




   ȋ
t
























methodology does not involve actual estimation of trend, computation of residuals and detrending, but all 
these are taken care in the standard deviation of annual growth rate. This method also does not suffer from 
ȋͳͻͺʹȌ
subsequently applied by Larson et al.,ȋʹͲͲͶȌet al., ȋʹͲͲ͸ȌǤ

ϐ
particularly if two sub periods with different dimensions of instability or pooled into one. This is demonstrated 
ͳ    Ǥ   ȋǤǤȌ 
detrended yield, detrended production and production taken as product of the detrended area and detrended 
ǡȋͳͻͺʹȌǡet al.,ȋʹͲͲͶȌet al.,ȋʹͲͲ͸ȌǤ
ͶǤͷͲ
ȋet al., ʹͲͲͶȌǡͷǤͲ͸ that
ͳͻ͸ͺͳͻͺͺǤ͵Ǥ͹ʹͳͻͺͻʹ͸Ǥͷ
ϔ
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ϐͳ͹Ǥ͵
cent compared to pre green revolution period. If both these sub periods are pooled then instability in yield 
ͷǤͷͲʹʹǤʹǤ
lead to totally different types of inference about effect of improved technology on instability in food grain 
Ǥȋͳͻ͸ͺʹͲͲ͹Ȍ
was accompanied by an increase in yield variability, whereas, dividing post green revolution period into two 
sub period shows increase in variability in the initial years of adoption of new technology and a sharp decline 
ͳͻͺͺǤ
could be a complete change in the effect of factors like new technology between short and long term.
  αȗ 
ͳͻͷͳǦ͸ͷ ͸Ǥͳͳ ͷǤ͹͵ ͶǤͷͲ
ͳͻ͸ͺǦͺͺ ͸Ǥ͵ʹ ͸ǤͶ͵ ͷǤͲ͸
ͳͻͺͻǦͲ͹ ͶǤͻͶ ͷǤͲʹ ͵Ǥ͹ʹ
ͳͻ͸ͺǦͲʹ ͷǤͶ͹ ͷǤͷͳ ͷǤ͵Ͳ






Almost similar pattern is observed in the case of production of food grains whether we use data on detrended 
production or we use detrended production data obtained by multiplying detrended area and detrended yield. 
ͳͻͷͳͳͻ͸ͷ͸Ǥͳͳȋet al.,ʹͲͲͶȌǡ
Ǥ	ϐ
in post green revolution period compared to pre green revolution period when no distinction is made between 
different sub periods. When a distinction is drawn by splitting post green revolution period into sub periods the 
ȋͳȌǤ
                
technology into two phases.
   ȋͳͻͺ͵Ȍ   ȋͳͻͺ͵Ȍǡ
ȋͳͻͺ͹Ȍet al.,ȋͳͻͺͺȌǤǣ
εȋήͷȀtȌ
where, YΪͳ is for the current year/month and,YtȀȀǤ
ǡȋȌǤ
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S.No.   ȋȀȌ 
ͳǤ ʹͲͳ͵ June ͳʹ͵ Ǧ
2. ʹͲͳ͵ July ͳͲͷ ǦͲǤͳͷͺʹʹ
͵Ǥ ʹͲͳ͵ August ͻ͸ ǦͲǤͲͺͻ͸ͳ
ͶǤ ʹͲͳ͵ September ͳͲ͵ ͲǤͲ͹Ͳ͵ͺͳ
5. ʹͲͳ͵ October ͻͻ ǦͲǤͲ͵ͻ͸ͳ
͸Ǥ ʹͲͳ͵ November ͳͳͷ ͲǤͳͶͻͺͳʹ
͹Ǥ ʹͲͳ͵ December ͳʹͲ ͲǤͲͶʹͷ͸
ͺǤ ʹͲͳͶ January ͳʹͷ ͲǤͲͶͲͺʹʹ
ͻǤ ʹͲͳͶ February ͳͶͲ ͲǤͳͳ͵͵ʹͻ
ͳͲǤ ʹͲͳͶ March ͳ͵ͺ ǦͲǤͲͳͶ͵ͻ
ͳͳǤ ʹͲͳͶ April ͳ͵ͺ Ͳ
ͳʹǤ ʹͲͳͶ May ͳͶ͵ ͲǤͲ͵ͷͷͻͳ
ͳ͵Ǥ ʹͲͳͶ June ͳͲ͵ ǦͲǤ͵ʹͺͳʹ
ͳͶǤ ʹͲͳͶ July ͳ͵Ͷ ͲǤʹ͸͵ͳͳͳ
ͳͷǤ ʹͲͳͶ August ͳ͵͸ ͲǤͲͳͶͺͳͷ
ͳ͸Ǥ ʹͲͳͶ September ͳʹͶ ǦͲǤͲͻʹ͵͹
ͳ͹Ǥ ʹͲͳͶ October ͳ͵ͷ ͲǤͲͺͶͻͻ͵
ͳͺǤ ʹͲͳͶ November ͳ͵Ͳ ǦͲǤͲ͵͹͹Ͷ
ͳͻǤ ʹͲͳͶ December ͳ͵Ͳ Ͳ
ʹͲǤ ʹͲͳͷ January ͳ͵͵ ͲǤͲʹʹͺͳͷ
ʹͳǤ ʹͲͳͷ February ͳ͵ʹ ǦͲǤͲͲ͹ͷͷ
22. ʹͲͳͷ March ͳʹͺ ǦͲǤͲ͵Ͳ͹͹
ʹ͵Ǥ ʹͲͳͷ April ͳͶͲ ͲǤͲͺͻ͸ͳʹ
ʹͶǤ ʹͲͳͷ May ͳͶ͵ ͲǤͲʹͳʹͲʹ
25. ʹͲͳͷ June ͳ͵ͷ ǦͲǤͲͷ͹ͷ͹
ʹ͸Ǥ ʹͲͳͷ July ͳ͵͹ ͲǤͲͳͶ͹Ͳ͸
ʹ͹Ǥ ʹͲͳͷ August ͳ͵ͷ ǦͲǤͲͳͶ͹ͳ
ʹͺǤ ʹͲͳͷ September ͳͶͲ ͲǤͲ͵͸͵͸ͺ
ʹͻǤ ʹͲͳͷ October ͳ͵ͳ ǦͲǤͲ͸͸Ͷͷ
͵ͲǤ ʹͲͳͷ November ͳ͵ͺ ͲǤͲͷʹͲͷ͸
͵ͳǤ ʹͲͳͷ December ͳ͵͹ ǦͲǤͲͲ͹ʹ͹
͵ʹǤ ʹͲͳ͸ January ͳ͵ͺ ͲǤͲͲ͹ʹ͹͵
͵͵Ǥ ʹͲͳ͸ February ͳ͵͹ ǦͲǤͲͲ͹ʹ͹
͵ͶǤ ʹͲͳ͸ March ͳ͵ͺ ͲǤͲͲ͹ʹ͹͵
͵ͷǤ ʹͲͳ͸ April ͳͶͺ ͲǤͲ͸ͻͻͷͻ
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v ǡǤǤǡǤǤȋͳͻͺͺȌǡUnstable Agriculture and Droughts: ImpliǦ
cations for Policy,ǤǡǤ
v ǡǤǤȋͳͻͺͻȌǡǲǣǦ
ǳǡIndian Journal of Agricultural EconomicsǡͶͶȋͶȌǣ͵ͺͷǦ͵ͻͺǤ
v ǡǤǤȋͳͻͻ͸ȌǤ	ǣǡ
ǡʹͻȋͳ͸Ǧͳ͹Ȍǡͳ͸Ǧʹ͵Ǥ




ǣͳͻͷͲǦͺͲǳǡ Journal of Agricultural Economics,͵ͺȋͶȌǣͶͷͻǦͶ͹ͶǤ
v ǡǤǤ ȋͳͻͺ͵Ȍǡ ǲ




ǳǡIndian Journal of Agricultural Economics,͸ͳȋͶȌǣ͸ͶͺǦ͸͸͸Ǥ
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7
COINTEGRATION TECHNIQUE TO DETERMINE MARKET PRICE 
INTEGRATION: APPLICATIONS IN FISHERY SECTOR


    Ǧ  Ǧ        
   Ȁ   Ǥ  Ǧ    




time series and drawing important conclusions based on such analysis came to light with the publication of 

ȋͳͻ͹ʹȌȋͳͻͺʹȌǤǡ
for stationarity have emerged as an important norm before proceeding to any econometric analysis involving 
ǦǤ  ǡ Ǧ   
         ǦǤ ǡ  
through their subsequent works questioned the logic of using only the differenced series in economic models 
ϐǤ
ȋͳͻͺͳȌ
    Ǧ          Ǥ
ǡ   
 ȋͳͻͺ͹Ȍ      Ǧ 
ϐ









ߚ଴ ௧ܻ = ߚଵ ଵܻ௧ +ڮ+ ߚ௡ ௡ܻ௧~ܫ(0)    ǥǥǤǤȋͳȌ
ǡǦ
t
 are cointegrated if there is a linear combination of them that is 
ȋͲȌǤ
	ǡ





 Ǧ          Ǧ   
ϐȋʹȌǣ
    ௧ܻ
= ߚ଴ + ߚଵ ܺ௧ + ݁௧     
ǣ	
ICAR-Central Marine Fisheries Research Institute
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where,
Yt = Dependent variable



















  ǦȋͳǡͳȌǡ Ǧ
representation of the data. Converse of this theorem also holds good, that is, if an error correction model 
ȋȌǡǦǤǡ





   ௧ܻ
= ߚଵ + ߜ ௧ܻିଵ + ߙ௜ σ ο ௧ܻି௜ + ߝ௧௠௜ୀଵ
where, et Ǧ
ο ௧ܻିଵ = ( ௧ܻିଵ െ ௧ܻିଶ). 












eY HDDD '& ' 1210   
where, 1te ǦǦ ǦǤ
  Ƚ
2
              
ǡǦǤ





price transmission from one market to the other and its direction are the important aspects to be looked into, 
ǡǡϐ
ȋet alǡʹͲͲͺȌǤǡϐ
markets in India, i.e., Visakhapatnam and Chennai has been studied by applying cointegration analysis based 
ȏͳȐϐǤͳͻͻͺʹͲͳʹǤ
ϐϐǦ
ǡǦ	 ȋ	Ȍ      
ǤͳǤ
ͳThe price data used here are only indicative based on the broad market trends for the period considered. Therefore, the results presented 









Vishakhapatnam Sardine Ǧ͵Ǥ͸Ͷͳȗȗ ǦͻǤʹʹͲȗȗȗ ȋͳȌ
Vishakhapatnam Mackeral Ǧ͵ǤͺʹͲȗȗ ǦͺǤͻͲ͵ȗȗȗ ȋͳȌ
Vishakhapatnam ϐ ǦͶǤͳͲͶȗȗȗ ǦͻǤͳͷͲȗȗȗ ȋͳȌ
Vishakhapatnam  ǦʹǤͺͳͷns ǦͻǤʹͳ͹ȗȗȗ ȋͳȌ
Vishakhapatnam Tuna ǦͶǤͶͺ͹ȗȗȗ ǦͻǤͷͺͺȗȗȗ ȋͳȌ
Vishakhapatnam Shrimp ǦʹǤʹ͵ͳns Ǧ͸ǤͺͶͺȗȗȗ ȋͲȌ
Chennai Sardine Ǧ͵Ǥͳ͸ͷ ns ǦͺǤ͹ͳͺȗȗȗ ȋͲȌ
Chennai Mackeral ǦͶǤͻͳͶȗȗȗ ǦͺǤͷʹͲȗȗȗ ȋͲȌ
Chennai ϐ Ǧ͵Ǥ͹͸Ͳȗȗ ǦͺǤͷ͹Ͳȗȗȗ ȋͲȌ
Chennai  Ǧ͵Ǥ͵ͳͶns ǦͺǤͲͶͻȗȗȗ ȋͳȌ
Chennai Tuna Ǧ͸ǤʹͳͶȗȗȗ ǦͻǤͺͺʹȗȗȗ ȋͳȌ






pomfret and tuna in Visakhapatnam and pomfret and tuna in Chennai markets became stationary only after 
ϐǤ	ϐ
ͳǤ
assumption of the presence of time trends for the all the series considered.
ǣ	
ICAR-Central Marine Fisheries Research Institute













could be obtained directly from the estimated regression. A single step was required for all the combinations 
ȋȌǡǡǡǦ
ǦǤʹ
















This chapter helps to develop a fair understanding on cointegration as an econometric tool to assess the 
 ϐǤ
how econometric techniques are useful to model the behaviour of market prices over time and to unveil the 
complicated price transmission process taking place between markets. Such studies are important to identify 
Ǧǡ











Sardine Not Integrated Ǧ NA NA NA
Mackeral Integrated ͲǤͶ͹Ͷȗȗȗ Ǧ  NA
ϐ Integrated ͲǤͷͶͶȗȗȗ Ǧ  NA
 Integrated ͲǤͷ͸ͳȗȗȗ Ǧ  ǦͲǤ͵͹
ȗȗȗ
ȋǦͶǤͳʹͶȌ
Tuna Integrated ͲǤ͸͵ʹȗȗȗ Ǧ  NA
Shrimp Not Integrated Ǧ NA NA NA
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health, lack of education, inadequate living standard, lack of income, disempowerment, poor quality of work 
 ǤȋȌϐ





measure of its kind, and offers a valuable complement to income poverty measures because it measures 
Ǥǡ
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




























v Similarly, enter the deprived weightage value under each respondent.
v  Ǧǡ     Ǥ ʹǦͳͳǡ        Ȁ
ͳʹǤ
v  Ȁ     ͵ͲΨǡ    Ǧ
dimensionally poor household.
v 	ǤǦǤǡ
will get the poverty ratio for the particular sample.
v  ǡ͵ͲǡͳͷǦ
ǢͷͲΨǤ
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        ǡ ǡ  ǡ  
ͳͺǡʹͷǡʹͻǡͷ͸͵Ͳȋ	ͳȌǤ

in all the three states. The reason behind that was planning commission approach is based on one parameter 
ȀǡͳͲǤǡ




















Fig 1. Comparison of poverty ratio in marine fisheries sector based on 
planning commission and MPI approach



























ǡǤ͹ǡ International Development, 
Ǥ
v ǡǤǡƬ	ǡǤȋʹͲͲͻȌǤǮǯǡInǣǤȋǤȌǤǦ
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FACTOR ANALYSIS: A TECHNIQUE FOR DATA REDUCTION
ǤǤ
ǣ
     
interpreted and understood. It is normally used to regroup variables into a limited set of clusters based 




	      ͳͻͲͲǯ ǯ   
   Ǧ	 Ǣ          
ȋǡͳͻ͹͸ȌǤ	ϐ
as behavioural and social sciences, medicine, economics, and geography as a result of the technological 
advancements of computers. 
	ǣ
Factor analysis is useful for studies that involve a few or hundreds of variables, item from questionnaires 
or a battery of tests which can be reduced to a smaller set, to get at an underlying concept, and to facilitate 
interpretations. It is easier to focus on some key factor rather than having to consider too many variables 
that may be trivial, and so factor analysis is useful for placing variables into meaningful categories. Many 
ǡǦǡǡȋǡ
ͳͻ͹ͲȌǤ
This technique is applicable when there is a systematic interdependence among a set of observed or manifest 
ϐ
ȋȌǤ
       ͵ͲͲ        
ͷͳͲȋǡͳͻͻʹȌǤ
	Ǧ	









V͵= L͵ ȗ FͳΪ͵
ȋ	ͳȌϐȋͳL2L͵ǦȌ
 Ǥ    ȋ  ǯȌ  
Ǥȋǡ	Ȍǡ
	ǣ
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factor analysis takes an indirect approach. If the equations above hold, then consider why variables Vͳand V2
Ǥ ȋ  Ȍ   
ȋȌǤ	ͳ





factor methods. A basic assumption of factor analysis is that the variables used in factor analysis are linear 
combinations of some underlying factors. 

A concept related to most methods of factoring is the idea of a principal component. A principal component 
ȋȌǤϐ
principal component accounts for the largest amount of variance in the input data. The second component 










	 ϐ  

      
ϐ
ͳǤ
ͳǤ 	   ϐ         
ȋα͸ͲȌ
ǤǤ ϐ 	 	 	 	 
ͳǤ Age ͲǤͶ͹ͷ ͲǤͲʹ͵ ǦͲǤͳͳʹ͵ ͲǤ͹͸͵ ͲǤͺʹͳ
2. Education ͲǤͺʹͲ ͲǤͳͲ͹ ǦͲǤͲͻʹ ǦͲǤʹͻͳ ͲǤ͹͹ͺ
͵Ǥ Occupation ͲǤͺͷͻ ͲǤͳͻ͵ ǦͲǤͲͺ͹ ǦͲǤͳ͹Ͷ ͲǤͺͳʹ
ͶǤ 	 ͲǤ͹ͷ͹ ǦͲǤͲ͸ͻ ͲǤͲʹʹ ͲǤ͵͹ͳ ͲǤ͹Ͳͳ͸
5.  ͲǤͷͶͳ ǦͲǤ͵͹͵ ͲǤͷͺ͵ ͲǤͲ͸͸ ͲǤ͹͹͸
͸Ǥ Annual income ͲǤͲͶͻ ͲǤ͹ͻͷ ͲǤʹ͹ͻ ͲǤͳ͹ͻ ͲǤ͹ͶͶ
͹Ǥ 	 ǦͲǤͲͻͲ ͲǤ͹ͺ͹ ͲǤ͵ͻͶ ͲǤͳͳͺ ͲǤ͹ͻ͹
ͺǤ Ownership of shrimp farm ͲǤͺͳ͵ ǦͲǤʹͷͲ ͲǤͲͷͺ ͲǤͳͺͳ ͲǤ͹͸Ͳ
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     ͳ    ǡ ǡ  ǡ    
Ǥǡͳͷϐǡ
ϐ  ϐ ǡ   ϐ
͹ͳǤ͸ͺǤ
ϐǤǡ
    ǡ      Ǥ
rotation was used to obtain meaningful interpretation, and the results are given in Table 2.
ͻǤ Marketing behavior ͲǤͺͷͲ ǦͲǤͳͷͳ ͲǤʹͶͶ ǦͲǤͳʹ͹ ͲǤͺʹͳ
ͳͲǤ Material possession ͲǤ͸͵ͷ ǦͲǤͲʹ͹ ͲǤͷͳͷ ǦͲǤʹͶͺ ͲǤ͹͵Ͳ
ͳͳǤ Social participation ͲǤͺͺ͵ ͲǤͲͷͳ ǦͲǤͳ͸͹ ǦͲǤͳͻͺ ͲǤͺͷͲ
ͳʹǤ Information seeking behavior ͲǤ͹Ͷ͵ ͲǤʹ͸ͳ ǦͲǤʹ͵ͳ ǦͲǤͳͺͺ ͲǤ͹Ͳͻ
ͳ͵Ǥ  ͲǤͷͲ͸ ͲǤͶͳͻ ǦͲǤʹͻͺ ǦͲǤͲ͸ͷ ͲǤͷʹͷ
ͳͶǤ Economic motivation ͲǤͷͷ͹ ͲǤͲͲͻ ǦͲǤͶͻ͸ ͲǤͳͶͳ ͲǤͷ͹͹
ͳͷǤ Risk orientation ͲǤͷͲ͸ ǦͲǤͳ͸ͻ ͲǤͳͳͺ ͲǤͳͻͶ ͲǤ͵͵͸
Eigen values ͸ǤͶͷͶ ͳǤͺͲ͸ ͳǤ͵͸Ͳ ͳǤͳ͵ʹ
Ψ Ͷ͵ǤͲʹͻ ͳʹǤͲͶͲ ͻǤͲ͸ͻ ͹ǤͷͶͺ





1 2 3 4
ͳǤ Age ͲǤͳʹ͵ ͲǤͲͺͲ 0.889 ͲǤͲͻͷ
2. Education 0.779 ͲǤͶͲͺ ͲǤͲ͸ͳ ǦͲǤͲʹͺ
͵Ǥ Occupation 0.791 ͲǤ͵ͻͳ ͲǤͳ͹͵ ͲǤͲ͹Ͳ
ͶǤ 	 ͲǤ͵͹͸ ͲǤͶʹʹ 0.629 ͲǤͲͳͲ
5.  ǦͲǤͲͶͲ 0.853 ͲǤʹͲͲ ǦͲǤͲͺʹ
͸Ǥ Annual income ͲǤͳͲͺ ǦͲǤͲͶͲ ͲǤͲ͸ʹ 0.852
͹Ǥ 	 ǦͲǤͲʹ͹ ǦͲǤͲʹͶ ǦͲǤͲ͸͸ 0.890
ͺǤ Ownership of shrimp farm ͲǤͶͲ͹ ͲǤͷ͸ͷ ͲǤͶͺͻ ǦͲǤͳͻͳ
ͻǤ Marketing behavior ͲǤͶͻʹ ͲǤ͹͵Ͷ ǦͲǤͳͺͷ ǦͲǤͲͺͳ
ͳͲǤ Material possession ͲǤʹͻ͵ ͲǤ͹ͺͻ ǦͲǤͲ͸ͷ ͲǤͳ͵ʹ
ͳͳǤ Social participation 0.807 ͲǤ͵ͻ͵ ͲǤͳͺ͹ ǦͲǤͲͻ͸
ͳʹǤ Information seeking behavior 0.805 ͲǤͳͻͺ ͲǤͳ͵Ͷ ͲǤͲ͸ͺ
ͳ͵Ǥ  0.675 ǦͲǤͲͷͷ ͲǤͳͷͳ ͲǤʹͲͻ
ͳͶǤ Economic motivation 0.590 ǦͲǤͲ͹ͳ ͲǤͶʹͺ ǦͲǤʹͲͳ
ͳͷǤ Risk orientation ǦͲǤͳ͹ͻ ͲǤͶͲͷ ͲǤ͵͸ͷ ǦͲǤͲͺͲ
Eigen values ͶǤͲ͵Ͳ ͵ǤͲͺͲ ͳǤͻ͵ͺ ͳǤ͹ͲͶ
Ψ ʹ͸Ǥͺ͸ͻ ʹͲǤͷ͵ͷ ͳʹǤͻͳͻ ͳͳǤ͵͸͵
Ψ ʹ͸Ǥͺ͸ͻ Ͷ͹ǤͶͲͶ ͸ͲǤ͵ʹʹ ͹ͳǤ͸ͺͷ
	ǣ
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   
  ϐ  ϐ Ǥ   ǡ
























ϐ     ϐ     Ͷ͵ǤͲ͵  
            Ǥ   
 ȋͲǤͺͲ͹Ȍǡ    ȋͲǤͺͲͷȌǡ  ȋͲǤ͹ͻͳȌ  ȋͲǤ͹͹ͻȌǡ
ȋͲǤ͸͹ͷȌȋͲǤͷͻͲȌǤ
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In this study, factors analysis was used to group the variables into factors based on the communalities observed, 
ϐ
analysed. The method of factor analysis used for the study was principal component analysis and the rotation 
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10
DISCRIMINANT ANALYSIS: A METHOD FOR DETERMINING 




called the response or predictor variables and a grouping variable with a relatively small number of categories. 
ǡ
among the groups. The technique is related to both regression and multivariate analysis of variance and 
as such it is another general linear modeling technique. Another way to think of discriminant analysis is 
as a method to study difference between two or more groups of cases on several variables simultaneously. 






2. A set of potential predictors must be selected. This is one of the most important steps, although in many 
ǡǤ
3. ǡ
the data to see if it meets the assumption of doing a discriminant analysis. It is also important to look 
for outliers and unusual patterns in the data and to look for variables that might not be good predictors. 
Ǥ
4.              Ǥ 
 ǡ   
multivariate technique parsimony is an important sub goal. This means, using the fewest predictors 
ϐǡϐǤ
Fewer predictors will mean lower cost of data collection and easier interpretation.
5.      ϐ         Ǥ 





7.     
ϐ
of the model. 
8. ϐ
ǦϐǤ
9. Finally, it is of the utmost importance that the model be validated by some procedure. 
ǣ
ICAR-Central Marine Fisheries Research Institute
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ǣ	
Discriminant function analysis is a statistical technique which allows for the study of the differences between 
two or more groups with respect to several variables simultaneously and provides a means of classifying 
any object / individual into the group with which it is most closely associated and for assessing the relative 
importance of each variable used to discriminate between different groups. A linear combination of predictor 
variables, weighted in such a way that it will best discriminate among groups with the least error is called a 
ǣ
ε1X1ή2X2ή...ήX
Where, Xͳ, X2ǥǤk are predictor variables, Lͳ, L2ǥǤϐǡ
of the discriminant function of a particular individual, such that if this value is greater than a certain critical 
ǡϐȋǤǤȌǡ
ϐǤȋǤǤȌǤǡϐ
into two groups, namely low adoption group and high adoption group, based on the mean adoption score. The 
predictor variables used for the study were the attributes of shrimp culture technologies, perception of cost 
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discriminating between the high and low adoption categories of shrimp farmers. 
Thus the null hypothesis, that there will be no difference between the perception of attributes, cost and policy 
by high and low adoption categories of shrimp farmers is rejected. 
 ͳ        ǡ ͺ    ϐ 
ϐ      Ǥͺ
in the descending    ϐ ȋͳǤͲͷͺͶȌǡ   ȋͲǤͷ͸ͷͳȌǡ 
ȋͲǤͶͶͷͷȌǡȋͲǤ͵͵͵ͲȌǡȋͲǤʹͶͺͷȌǡȋͲǤͲͶ͵ͳ͵ȌǡȋͲǤͲͳͻͶȌǡ
ȋͲǤͲͲͷͷȌǤ
This indicated that the increased differential scores in these variables would increase the difference between 
the high and low adoption categories. It suggested that the respondents who scored high in these variables 
ȋ     ϐǡ  ǡ ǡ ǡ ǡ ǡ
 ǡǡϐ 
high and low adoption categories, among the shrimp farmers. 
       ͸  Ǥǡ   ȋǦͲǤͶͶ͸ͳȌǡ ϐ
ȋǦͲǤͶʹ͵ʹȌǡ  ȋǦͲǤ͵ʹͶ͹Ȍǡ  ȋǦͲǤͳͺͷ͹Ȍǡ   ȋǦͲǤͲͶ͵͵Ȍ   
ȋǦͲǤͲͳ͸͵Ȍϐϐ
  Ǥ   ϐ
ϐ        low adoption categories. This suggested that 
ȋǡ
ϐǡ  ǡ      Ȍ  
differentiated less between the high and low adoption categories of shrimp farmers.
	ͳǡ     
the high and low adoption categories. It could be seen from the table that the variables having substantial 
  ϐ    ȋϐȌ 
ȋȌϐͳͲͲǤ͹ͺȂ
ͲǤ͹ͺͺǤ
ϐǡε1X1ή2X2ή ...ήX , where D is the value of the discriminant 








Source Degrees of freedom Sum of Squares NS F-Value
Between population 14 2.73 0.19
20.56**







category i.e., high adoption category, otherwise the individual is assigned to the second category i.e. low level 
ǣ
ICAR-Central Marine Fisheries Research Institute






Adopter category Assigned locations using discriminatory function Total
 Low
 ͵Ͳ ͳ ͵ͳ
Low ʹͺ ͳ ʹͻ







two given categories of individuals or cases. It also helps to classify or assign individuals to a particular 
Ǥ









v  ǡ Ǥǡ  ǡ ǡ   ǡ   ǡ   ȋʹͲͲ͹Ȍ Factors 
responsible for discriminating between high and low adopter categories of shrimp farmers. Fishery 
ǡͶͶȋͳȌǤǤͳͳ͵Ǧͳͳ͸Ǥ
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      Ǥ     
ǡ ǡ  Ǧ     









pattern, capacity building, psychological empowerment, social empowerment, economic empowerment and 
Ǥǡǡ
order of priority to the measured empowerments, by comparing them among themselves. 







   ϐ  ǡ ϐ  
ǡ ϐ 
within public meetings, improvement in technical and practical skills through training, acquisition of 
skills for income generation, use of skills for income generation, development of managerial skills, ability 
to facilitate a group meeting and addition to literacy/education.
ʹǤ ǦǣǦ
ǤǤǡǦǡ
image in the community, self reliance/Independence and feeling of security.
͵Ǥ ǣǯ
education, family planning, buying and selling land, property and households, family and social functions 
ϐ
ȀǤ
ͶǤ ǣIt is determined on the basis of the ability of members to take risk, understand and 
solve problems, try new ventures and ability to take criticism.
ͷǤ  ǣ          

ǯ     Ǥ     
psychological empowerment are hope and overall satisfaction.
͸Ǥ  ǣ Social empowerment is measured, covering the aspects such as team spirit, 
communication skill, participation in group activity, leadership, reduction in domestic violence, attitudes 
towards dowry, superstition, freedom and empowerment of women.
ϔ	

ICAR-Central Marine Fisheries Research Institute




level of economic empowerment, four major variables are selected. These variables include making 
household purchase, income, indebtedness and repayment, access to loan and control of use of credit.
ͺǤ ǣ
Ǥ
variables included for measuring the level of political empowerment are participation in 
elections and changes in political views.
	ȋȌǡ
dimensions are made uniform. These scores are then added to get the EmI score of each respondent.

ǡ
  Ǥ         ϐ   
ϐǡǡǡǡ
empowerment, social empowerment, economic empowerment and political empowerment. There is immense 
ǡ
and capacity building initiatives of group enterprises and independent ventures. The scale can be used in 











ǡ         Ǥ   
ͲͳǤ
make it unit free using below given formula.
Empowerment index =
(Actual scoreെMinimum score)
(Maximum scoreെ Minimum score)
        ǡ   ϐ   ȋ 
ͲǤ͵͵ȌǡȋͲǤ͵͵ǦͲǤ͸͸ȌȋͲǤ͸͸ȌǤ




   ǡ 
Ǧǡ







v Improvement in technical and practical 
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v Skills through training 
v Acquisition of skills for income generation 
v 
v Development of managerial skills, ability to 
v facilitate a group meeting 
v Addition to literacy/education 
ǦȋͳȌǣ
v Self image in the family 
v Self image in the community 
v ȂȀ
v Feeling of security 
ȋͳǤͳȌǣ
v ǯ
v Family planning 
v ǡ




v Ability to take risk 
v Ability to understand and solve problems 
v Ability to try new ventures 
v Ability to take criticism 
ȋͳǤͳȌǣ
v 
v Overall mental satisfaction 
ȋͳǤ͸Ȍǣ
v Team spirit 
v Communication skill 
v Reception skill 
v 
v 
v Feedback orientation 
v 
v Leadership 
v Reduction in domestic violence 
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ȋͳȌǣ
v strong political stand 
v improvement in the political views 
v 

v after self help phase 

          











Ǥ  ͳ ǡ   
ǡ 
ȋȌ
ȋͲǤ͵ͶȌǤ      ǡ     
  ȋͲǤ͵ͺȌǡ ϐ  ȋͲǤ͵ͷȌǡ Ǧ ȋͲǤ͵ͶȌǡ    ȋͲǤ͵ͶȌǤ
   
     ǡ Ǧǡ
ϐǡǡǡǤǡ
variable with highest empowering potential, namely decision making pattern was ranked highest with an 
ͲǤ͹ͻϐȋͲǤ͹ͺȌǤ
Sl. No.  ȋȌ ȋȌ Shift
ϐ ͲǤ͵ͷ ͲǤ͹ͺ ͲǤͶ͵
Economic empowerment ͲǤ͵͵ ͲǤ͹ͷ ͲǤͶʹ
Decision making pattern ͲǤ͵ͺ ͲǤ͹ͻ ͲǤͶͳ
Ǧ ͲǤ͵Ͷ ͲǤ͹ʹ ͲǤ͵ͺ
Social empowerment ͲǤ͵Ͷ ͲǤ͹ʹ ͲǤ͵ͺ
Capacity building ͲǤ͵ʹ ͲǤ͸͹ ͲǤ͵ͷ
 ͲǤʹͺ ͲǤ͸ʹ ͲǤ͵Ͷ
 ͲǤ͵Ͳ ͲǤ͸͸ ͲǤ͵͵







change was observed in economic empowerment i.e.ȋͲǤ͵͵ȌȋͲǤ͹ͷȌǤ
Ǥ
ǡ  ȋʹͲͳʹȌ     ͹͵    
   ǡ 
Ǥ




















contact and involvement in the entrepreneurial activities. This indicated that, the hope and overall satisfaction 
might have come through interpersonal interaction with change agents for better economic involvement 




For the development of women entrepreneurship, political and social empowerment of women are essential 
for reducing unemployment in the rural areas in India and these can be achieved through the formation 

Ǥǡǡ























v ǡ ǡ   Ǥ Ǥǡ ʹͲͲͳǤ          	.
	Ǥǡͺǣ͸ͻǤ
v  ǤǤǡ ʹͲͳʹǤ       
   Ǥ  ϔ  
Ǥǡͳǣͳͳ͵ȂͳʹͲǤ
v ǡǤǤǡǡǤǤǡǤǤȋʹͲͲͷȌϐ
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and availability of natural resources. Currently, these resources are fast depleting due to various natural 
processes and anthropogenic activities. Through ecosystem valuation, it is possible to get a fair idea on the 
rate of depletion of different natural resources over time. Valuation is an attempt to put a monetary value on 







regarding public goods such as environmental resources. It provides important information to guide the 
allocation of scarce public resources.

Economic valuation is the process of identifying the relevant changes in consumer demand and producer 
ȋǦȌǡ
an environmental resource. In brief, environmental valuation is concerned with the analysis of methods for 
ǡϐǡ
or the cost of losing an area of wilderness to development. The most commonly used approach is based on 
ȋȌǤ
individuals are willing to pay for environmental gains and, conversely, is willing to accept compensation for 
some environmental losses.

Most of the environmental goods and services have no price but have value. These resources are so important 
to be valued as they perform a large number of ecological functions that a society enjoys like clean air, 
ecological balance nutritional recycling, aesthetic beauty etc. So, broad reasons for valuing these resources 
ǣ
v ƬǤ
v There is the situation of missing markets.
v Even if there are markets, they are not performing well.




prices for designing natural resources conservation programmes.
v Ǧϐ

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analysis, valuation is a must.
v Facilitate land use decisions.
v Limit or ban trade in endangered species.




Coral reefs are highly productive, diverse, and attractive ecosystems which provide a valuable range of 
goods and services for mankind. Valuation of goods and services generated by coral reef system had widely 
  Ǥ ȋȌ

















highlight to stakeholders and policy makers the importance of the conservation of the reef ecosystem. 
Fig 1: Total Economic Value of coral reefs














Local name Common name ʹͲͳʹǦͳ͵ ʹͲͳ͵ǦͳͶ ʹͲͳͶǦͳͷ ʹͲͳͷǦͳ͸
Total
ϐǡϐϐ





productivity and total revenue generation. Accordingly, average annual catch value for entire region and coral 
ϐǤǡϐ












such as gross revenue, operating costs, value addition, etc. and adjusted for the coral reef area associated with 
ϐȋ͵ȌǤ

ICAR-Central Marine Fisheries Research Institute
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
    ϐ     Ǥ
ǡǤ
direct use values attributable to coral reefs and are usually estimated by accounting for the tourism revenue 




the coral tourism. 
ǡ


















































Accordingly, based on the feedback from the respondents and assuming that each tourist visits the site once 
ǡ  Ǥ ǡ  
study area as part of nature education camps will incur for one day camp. These values could be added along 
Ǥǡǡ




















Salinity ingression in ground water of coastal areas is a growing problem in terms of huge monetary loss 




facilitate ground water recharge. So the value of coral reefs in preventing the salinity ingression is assumed 
ͳͷΨǤǡ
ϐ
at various places of Tamil Nadu to increase biomass and protect the coastal wealth. The budget allocation 
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ϐ  ȋȌ           
ϐǤ




To reduce the transfers errors, the adjustments and scaling up and down of the data have to be done with 
ϐǦ





closer to study area, actually provide greater power for value transfer.
ͺǣ
ͻǣϐ
  ͳ ʹ
ȋǤǡʹͲͲ͵Ȍ Lakh Rs
ȋʹͲͳ͸Ȍ Lakh Rs
ȋʹͲͳ͸Ȍ Rs per sq. km.





  ͳ ʹ 
Reef Area Sq. km.
Length of shoreline km
Ratio of Reef Area to Coastal margin 
ȋȌ
Sq. km./km
 No. per sq. km.
 Rs
Value Added in Agriculture Ψ

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ǡϐϐ
reef associated coastal erosion prevention in other regions the estimated values of coastal erosion prevention 
ȋͳͲȌǤ








Ratio of Reef Area to Coastal margin






   ϐ ǡ  
ϐǤǡ
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Ǧ






   
Soft Coral ϔ ǡ Antiviral 
ȋȌ
Soft Coral ϔ ǡ Diuretic
 Acropora corymbosa ǡ Cardiovascular effect
 Acropora formica NA ǡ
 Acropora humilis ǡ ȋȌ
ǡ





















form the basis for the overall valuation of ecosystem services from coral reefs. A summary of the various 
ͳ͸Ǥ
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ͳͷǣȋǤȌ
 ͳ͸ǣ              






































ͳǤ Fisheries Change in productivity method
2. Ƭ Travel cost method














͹Ǥ    
  

ͺǤ  Contingent valuation method
Total

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of valuation. All methods are not equally relevant for all resources. Each technique requires a variety of 




It is neither possible nor sensible to conserve everything. Since development activities are necessary for the 
ǯǡǣ
ǫϐǫǫ
need to understand what is driving the present loss of environmental resources and what may be done to 
conserve it.
The advantage of an economic approach to the valuation of resources is that it provides a means of quantifying 
error and also indicates how markets might be reformed to remove the current sources of biases, and where it 
is not possible to reform markets, how government might intervene to correct the signals to private resource 
users. It also indicates how and where economic activity may be constrained so as to protect resources 




ǡ ǤǤǡ ǡǤǡǡǤǡ ǡǤǤ ǡǤǤ  ȋʹͲͳͲȌǤ  

Ǥ 	 Ǥ      
ȋȌǤ
ǤͳͷͺǤ
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Financial statements for businesses usually include income statements, balance sheets, and  ϐ.
	     ̵ ϐ 
ȋbalance sheetϐȌǡϐ
health of the company and enabling more effective decision making.
The balance sheet is a snapshot showing what is owned and owed at a single moment. It provides an overview 
of how well the company is managing assets and liabilities. The income statement provides a summary of 
Ǥϐ





health of the company.
v   ϐ   ϐ      Ȁ 
ǯǡ.
v The income statement can be used to calculate a number of metrics, including the ϐ,







 ǡ  ǡ   ϐ    ϐ   ǡ 
ǡǤ
Ǥ
ϐ  Ǥ ȀȀǤ
	Ȁ
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The money earned from the primary and secondary activities and the gains received from the appreciation 
ϐ
secondary activities and the monetary losses due to depreciation of assets are included in the loss statement. 
ǡ
assets and long term assets and liabilities as current liabilities, intermediate liabilities and long term liabilities. 





























Ͷ Ending cash balance
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B. Revenue from poultry
C. Revenue from other 
     enterprises
D. 

E. Appreciation in the value of  

























































gives an account of the total assets and liabilities.The snapshot of balance sheet indicate the net worth or net 



















 ǣ Cash in bank ͺǡͲͲͲ
  ʹǡͲͲͲ Cash on hand ͻǡͲͲͲ
          Revolving fund ʹͷͲͲͲ     Account receivable ͳʹǡͲͲͲ
 Ǧ ʹ͹ǡͲͲͲ Ǧ ʹͻǡͲͲͲ
ʹǤ    





 Loans on purchase
 of stock
͸ǡͲͲͲ     Stock ͳͷͲͲͲ
Ǧ ͳ͸ǡͲͲͲ Ǧ ͸ͷǡͲͲͲ
͵ǤȋϐȌ   ȋϐȌ
Nil Ǧ ȋȌ
 Ǧ Ǧ Ǧ 
  43000  94000
	Ȁ
ICAR-Central Marine Fisheries Research Institute





   ǯ   Ǧ  













A low DSO number means that it takes a company fewer days to collect its accounts receivable. A high 











The entire cash conversion cycle is a measure of management effectiveness. The lower the better and a 
great way to compare competitors.

v αȀ
The receivables turnover ratio is one that is categorized as an activity ratio because it measures the 
company’s effectiveness in collecting its credit sales.
v ε
Ȁ
Inventory turnover is important for companies with physical products and is best used to compare 
against peers.
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v ȋȌεȀ
Average age of inventory is just the inverse of Inventory Turnover.
v Inventory to Sales Ratio
 εȀ
 ϐǤ
An increase in the inventory to sales ratio can indicate that
v The investment in inventory is growing more rapidly than sales
v The sales are dropping
Vice versa, if the inventory to sales ratio drops, it could mean that
v The investment in inventory is shrinking in relation to sales
v The sales are increasing
Debt to Equity Ratios
ϐǤ
company operates on high leverage and has maintained a high debt ratio, it is not as alarming as a company 
with a low debt ratio suddenly showing a spike in the debt ratio.
v ǦεȀ
The long term debt ratio is an indicator that the company does not have enough cash to run future 
operations.
v ǦεȀ


















Institute of Fisheries Education, Mumbai.
v ǡǡǡȋʹͲͲͶȌϐǤ
Institute of Fisheries Education, Mumbai
	Ȁ
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ASSESSING VULNERABILITY OF COASTAL HOUSEHOLDS




ȋǡ ʹͲͲͳȌǤ           ǡ    
Ǥ










            ȋʹͲͲ͹ȌǤ 
            Ǥ   
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     ǡ     ǡ     
capacity, the lesser is the vulnerability.  Reducing vulnerability would involve reducing impact, or increasing 




  Ǧǡ        
change and initiating a multi stakeholders platform for  developing a climate knowledge and information 







After selecting the study area which consists of several regions, a set of indicators are selected for each of the 
ǤͳǤ
can be selected based the availability of data, personal judgement or previous research. Since vulnerability is 
dynamic over time, it is important that all the indicators relate to the particular year chosen. If vulnerability 
has to be assessed over years then the data for each year for all the indicators in each region must be collected. 

ͳ Data collection 
Ǥ
v First of all, a pilot study should be conducted to identify the coastal districts most vulnerable to a natural 
disaster within a state. After identifying the districts, the villages within the districts have to be earmarked 
ȋͳͻͺʹȌǤ
v The second step is to classify the households from the selected villages.  The data can be collected using 
Ǧ    ϐ   Ǥ  ǡ 
          ϐ Ȁ 
enumerators.  Inorder to assess vulnerability at household level, the ward details of each study area has 
to be collected. 
v ǡǦ
training, prior to the implementation of survey. 
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     Ǧ       
contained in numerous items into one or more subscales of vulnerability category that can be used in further 
Ǥ              ǡ
ǡȋǤʹͲͳͶȌǤ 
  Ǥ  ϐ











































to arrive at vulnerability indices at household level. Respondents households were asked to opine responses 










of Thiruvananthapuram district from the south west hotspot region is selected. The study determined the 
scope of developing village level adaptation and mitigation plan for the community through a comprehensive 
        ǡ    
mitigation strategies.  
     ϐǦ ǡ   ͷͲͲ 

ICAR-Central Marine Fisheries Research Institute




or an adult member. The method of data collection was unique with initially, developing relationships and 
ǦϐȋȌǡǦ
ǤǡǦ
each district involved in the study educated local people for further training, prior to the implementation of 
survey. Thirdly, these selected people were trained in topics covering climate change, vulnerability, sensitivity, 
ǡ   Ǥ ϐ   
ϐǤ	
Ǥ
the two study regions.  In order to assess vulnerability at household level, the ward details of study area was 
ǤǤ
        ͳǡ    ǡ  
adaptive capacity were appropriately categorised.  For each component of vulnerability, the collected data are 

ǤȀǤbe the value 
of the indicator corresponding to region i. It should be noted that this type of arrangement of data is usually 




this, it is important to identify the functional relationship between the indicators and vulnerability. Two types 
ǣȋȌ
indicator. Assume that higher the value of the indicator more is the vulnerability. It is clear that higher the 

















 Ͳ    Ǥ    
ǡͲǦͲǤʹͷǡͲǤʹ͸ǦǤͷǡͲǤ͸ǦͲǤ͹ͷ
ͲǤ͹͸ǦͳͳȋȌǡʹȋȌǡ͵ȋȌͶȋȌǤǡ
       ǡ        
represented in the table. 
ϔ
    
 ʹǤͺͲ ʹǤͷ͹ 2.52 ʹǤͺͷ
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DECISION MAKING IN OPTIMAL PRODUCTION ACROSS
FARM / FIRMS
Shyam S. Salim and Ramees Rahman M.
ǡϐϐ










level of output. Rent, depreciation, research and development, marketing costs, administration costs etc. can 
ϐǤ
ǣ Disbursed for the raw materials, wages of labour, etc. which changes with 
level of production. Variable cost varies directly with the level of output.




ȋȌǣVariable cost for producing one unit of output. As production increases, AVC 
ȋαͲȌǤ
AVC = TVC/Q, Where TVC is the total variable cost.
 	  ȋ	Ȍǣ 	         Ǥ 	  
increasing output.
	α	Ȁǡ	ϐǤ
ȋȌǣAddition made to total cost as a result of producing one additional unit of the product. 
MC = , where is change in total cost
 is change in output
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ǦȋȌ












  ǡ  ǡ   
ϐǤ
Ǣ











V = Variable cost per unit of the product
ǣα	ȀȋͳǦȋȀȌȌ
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ȋȌ

































Plant I 120 125 245 3.00 120 360 1.041
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ASSESSING THE CONSUMER PREFERENCES USING CONJOINT 
ANALYSIS: AN APPLICATION IN FISHERIES SECTOR
Shyam S. Salim and Athira N.R.
Fish has become an indispensable part in the food basket as it is considered as a healthy food which is rich 
Ǥ    Ǥǡ ϐ
ϐǤ
ϐϐ




Conjoint analysis is a survey based statistical technique used in market research that helps determine how 
ȋǡǡϐȌǤ
Its purpose is to determine how people perceive and value different features or attributes of a particular 
product or service.

       Ǥ 	    ϐ  
ǡǤ
of relationship between combinations of the product. Third is usage after the market margin simulation, 
ϐǤ
theory, according to which it can be said that total utility is a function of the price utility and quality utility.
ϐ
levels of the product characteristics. First of them is the determination of the differences between partial 
ȋǦȌǤǡ
        ϐ       Ǥ 











In this study, the full concept method was chosen for the collection of data that is evaluated in the conjoint 
analysis. Accordingly, question cards are prepared for every feature level and are provided to consumers, 
ǣϔ
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which include features that are determined regarding the product and level of every feature. Thus, the 







to the assess the attitude of the consumers preference and willingness to pay for the different value added 
products can also be measured using this technique.It also enables to use the results in developing market 
simulation models that can be used well into the future.

  ϐ
of a particular place with its different attributes such as price/quality/freshness/source of purchase/




























ͳǤ ǡCJT icon and then click on .
ʹǤ Ǥǡȋ
ȌϐȋͳͲȌǤ
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͵Ǥ 	tab, activate the option and select the data in the Factors sheet. Do not 
select labels associated to each column.
ͶǤ   , individual sheets are not activated since the use of these sheets is not necessary 





͹Ǥ 	     ǡ ͳͷ       Ǥ  
answers can be found in the CJT design sheet and the results of the analysis in the CJT Analysis sheet.
ͺǤ ϐǡǤ
click on the button which automatically launches the interface with loaded data.
ͻǤ  button, the computations are performed and the results are displayed.
ͳͲǤ ǤǤ
ͳǣ
 ϐ  	
ͳ Ȁ Landing Centre Distance
2 Ȁ Landing Centre Freshness
͵ Ȁ Landing Centre Variety
Ͷ Ȁ Retail Market Distance
5 Ȁ Retail Market Freshness
͸ Ȁ Retail Market Variety
͹ Accessibility Landing Centre Distance
ͺ Accessibility Landing Centre Freshness
ͻ Accessibility Landing Centre Variety
ͳͲ Accessibility Retail Market Distance
ͳͳ Accessibility Retail Market Freshness
ͳʹ Accessibility Retail Market Variety
ͳ͵ Availability Landing Centre Distance
ͳͶ Availability Landing Centre Freshness
ͳͷ Availability Landing Centre Variety
ͳ͸ Availability Retail Market Distance
ͳ͹ Availability Retail Market Freshness
ͳͺ Availability Retail Market Variety
ǣϔ
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ʹǣϐ




ͳ ͳ ͳ ͳ 5
2 ͳ ͳ 2 5
͵ ͳ ͳ ͵ Ͳ
Ͷ ͳ 2 ͳ ͺ
5 ͳ 2 2 5
͸ ͳ 2 ͵ 2
͹ 2 ͳ ͳ ͹
ͺ 2 ͳ 2 5
ͻ 2 ͳ ͵ ͵
ͳͲ 2 2 ͳ ͻ
ͳͳ 2 2 2 ͸
ͳʹ 2 2 ͵ 5
ͳ͵ ͵ ͳ ͳ ͳͲ
ͳͶ ͵ ͳ 2 ͹
ͳͷ ͵ ͳ ͵ 5
ͳ͸ ͵ 2 ͳ ͻ
ͳ͹ ͵ 2 2 ͹
ͳͺ ͵ 2 ͵ ͸
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ͷǣ
Card ϐ  Features of purchase 
centres

ͳ Ȁ Landing Centre Distance ͲǤͳͳͷ͵
2 Ȁ Landing Centre Freshness ͲǤͳͳͷ͸
͵ Ȁ Landing Centre Variety ͲǤʹ͵͵ͳ
Ͷ Ȁ Retail Market Distance ͲǤͶͲͲ͵
5 Ȁ Retail Market Freshness ͲǤͷͳͳʹ
͸ Ȁ Retail Market Variety ͲǤͷͳͲ͵
͹ Accessibility Landing Centre Distance ͲǤͳ͵ʹͺ
ͺ Accessibility Landing Centre Freshness ͲǤ͵͵ͳʹ
ͻ Accessibility Landing Centre Variety ͲǤͶͷͶͷ
ͳͲ Accessibility Retail Market Distance ͲǤʹͷ͸ͻ
ͳͳ Accessibility Retail Market Freshness ͲǤʹͲͳͳ
ͳʹ Accessibility Retail Market Variety ͲǤ͵Ͳͳ͵
ͳ͵ Availability Landing Centre Distance ͲǤʹʹͳ͵
ͳͶ Availability Landing Centre Freshness ͲǤͶ͵͵͵
ͳͷ Availability Landing Centre Variety ͲǤʹͲͲ͵
ͳ͸ Availability Retail Market Distance ͲǤʹͳ͵͸
ͳ͹ Availability Retail Market Freshness ͲǤͷ͸ͷ͸




Features of purchase centre ʹ͹Ǥʹ͸

ǡ
and total worth value is composed of sum of factor level scores. The combination, which has the highest 
ϐǤ	ǡ
   ǡ   ϐǤ 
words, the factor and factor level having the highest total utility is preferred by consumers with priority. 

























z ǡ Ǥǡ Ǥ  ʹͲͲ͵Ǥ        
labeling. J. Agr. ResourǤǤʹͺǣʹͺ͹Ǧ͵ͲͳǤ
z  Ǥ	ǤǤ ͳͻͻͷǤ ǣ   ʹnd Edition published by Chapman and 
ȀǡǣʹʹͶǡǣͲͶͳʹ͸Ͳ͵ͲͲͶǤ
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MEASUREMENT OF TECHNICAL EFFICIENCY IN MARINE FISHING
Aswathy N., R. Narayanakumar and M.S. Madan
ϐǤϐ
ȀϐǤϐǡ






       ϐǤ      
Ǧ
ȋǦǡ ǡ ǡ ǤȌǤ Ǧ     
ϐǤȋȌ




Where Y is the log of output
ǥ are the log values of inputs and e is the random error term




The commonly used approach in measuring the TE is the stochastic frontier approach. Initially the frontier 
  ǡ             
ϐϐǤǡǡ
ȋͳͻ͹͹ȌǤ
In the stochastic frontier production function, the error term was decomposed into two parts, the symmetric 
ϐ
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Stochastic frontier models are superior to deterministic models because they include a separate symmetric 
         ǡ Ǧϐ   
ϐǤ
A stochastic frontier model is given as
αȋ ȌΪȋάȌ
Where v is the symmetric error component and  the one sided error component. The function can be 
Ǥ








 ǣ  ϐ      ϐ  

  ϐ Ǧ   ϐ 
stochastic frontier production function. In the stochastic frontier production function, a stochastic component 
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͹ǤͲͻͲͳ ʹǤͺͻͲͶ ͵Ǥʹͳͺͺ͹͸ ͸Ǥͻͷ͸ͷ
͸Ǥͻͷ͸ͷ ʹǤͺͻͲͶ ͵Ǥʹͳͺͺ͹͸ ͹ǤͳͲͷ͵
͸Ǥͻͷ͸ͷ ʹǤͺͻͲͶ ͵Ǥͳ͹ͺͲͷͶ ͸Ǥͻͺͳ
͹Ǥʹ͹ͻ͵ ʹǤͺͻͲͶ ͵Ǥʹͳͺͺ͹͸ ͹ǤͲͻʹ͸
͸Ǥ͵ͻ͸ͻ ʹǤͺͻͲͶ ʹǤͺͻͲ͵͹ʹ ͸Ǥͻ͵ʹͶ
... more lines ...
ȀȗǦǦ	 ǦǦȗȀαǢα	 Ǣ̱
ȋαȌǢǢ









Intercept ͳ ͸Ǥͳ͹͸ͻͶ͹ ͲǤͳ͵͵͸ʹͺ Ͷ͸Ǥʹʹ δǤͲͲͲͳ
ȋ	Ȍ ͳ ͲǤʹ͸ʹͲ͸ͷ ͲǤͲͶ͹ͺͲͻ ͷǤͶͺ δǤͲͲͲͳ
ȋȌ ͳ ͲǤͲ͵͹͵Ͳ͵ ͲǤͲ͵͹͸ͻͷ ͲǤͻͻ ͲǤ͵ʹʹͶ
ȋȌ ͳ ǦͲǤʹ͸ͳͲͷͷ ͲǤͲ͹ͶͷͶ͵ Ǧ͵ǤͷͲ ͲǤͲͲͲͷ
_Sigma_v ͳ ͲǤ͵ͷͺͶͳͲ ͲǤͲͳʹ͵͸Ͷ ʹͺǤͻͻ δǤͲͲͲͳ
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TRANSPORTATION MODELS: A TOOL FOR INVESTIGATING MARKET 
PERFORMANCE AND EFFICIENCY DECISIONS
Shyam S. Salim and Athira N. R.
ϐ













of linear programming problem where the objective is to transport various quantities of a single homogeneous 
commodity to different destinations in such a way that the total transportation cost is minimum. Since there 
is only one commodity, a destination can receive its demand from more than one source. The major objective 
of the model is to determine how much should be shipped from each source to each destination so as to 
 Ǥ    
shipments are dispatched and the destination of a transportation problem is the location to which shipments 
are transported.

            
 ȋȌǤ          
ϐ
and supply constraints. The numerous research works has been done to obtain the optimal cost of shipment 
in a minimum number of iterations. There are also some methods and techniques that developed in the past 
ϐǤ
In transportation model we have to make following two assumptions.  
z Ǧϐǡ
Ǥǡϐǡ
demand must be received from the sources. 
z   Ǧ            
destination is directly proportional to the number of units distributed. Therefore, the cost is just the unit 
ǣϔ
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z 	ǣ αͳǡʹǡ͵ǥǥǥǤǢ αͳǡʹǡ͵ǡǥǥǥǤ
constraints of supply and demand
z ǣΪǦͳ
z   ǣ           




The data of the transportation model include
ͳǤ Ǥ




destination is represented by a node. The route between a source and destination is represented by an arc 
joining the two nodes. The amount of supply available at source i is ai , and the demand required at destination 
j is bj.
ȋȌ ͳ ʹ ͵ Ǧͳ 
ȋȌ ͳ ʹ ͵ Ǧͳ 
The costs of transporting one unit between source i and destination j is cij. 
Ǥ
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έαǤ
The cost of transporting the commodity from source i to all destinations is given by
  
Thus, the total cost of transporting the commodity from all the sources to all the destinations is






ϐ   
demand. The above implies that the total supply.
Ǣ
ͳǤȋȌ






͵Ǥ                   

ʹǤȋȌ
ͳǤ   
ǤϐǤǡ
ϐǡǤ







Step 2. Select the row or column with the largest penalty and allocate as much as possible in the cell that has 
ϐǤ
͵ǤϐǤ
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Formulating a balanced transportation problem
ͳǡʹǡ͵ϐͳǡʹǡ͵ǡͶǤ
ϐǣͳǡ͸ǢʹǡͺǢ͵ǡͳ͸Ǥ
   ǣͳǡͶ Ǣʹǡ͹ Ǣ͵ǡ͸ ǢͶǡͳ͵Ǥͳ
 ϐ       Ǥ 
each markets peak demand, formulate a balanced transportation problem in a transportation tableau and 
Ǥ
M1 M2 M3 M4
L1 14 25 45 5
L2 65 25 35 55
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
A mathematical model implemented in a spreadsheet is called a spreadsheet model. Major spreadsheet 
    Ǧ    Ǥ       
ϐǤ
variables, the graphical method can be used to solve the model. Very few real world problems involve only 
Ǥ	ǡ
ϐǤ




M1 M2 M3 M4 Supply
L1 14 25 45 5 6
L2 65 25 35 55 8
L3 35 3 65 15 16
Demand 4 7 6 13 30
Ƭ͵ͲǲǳǤ
ʹǣǤ





reference 0 0 0 0
demand 4 7 6 13
Total cost
͵ǣǣǤ




for demand constraint also. Select the linear solving method on solver. Click on solve.
Changing variables
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The output of the problem is as shown below.
M1 M2 M3 M4 Supply
L1 4 0 0 2 6 6
L2 0 2 6 0 8 8
L3 0 5 0 11 16 16
4 7 6 13
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